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FH ſcarcity of the Lavies Diary for any con- 
'Y fiderable number of years back, and the almoſt'im- 

. poſſibility of getting a full collection of them, from their 
firſt publication in 1704, has occaſioned frequent applica- 
tion to thoſe who had the care and management of that 
Work, for a republication of the whole mathematical. 
part of the Diaries; or, at leaſt, a ſett of the moſt curious 
and uſeful Queſtions therein, which have been propoſed 
and anſwered. Under theſe conſiderations Mr. Anthony 
Thacker, a very ingenious Mathematician, and the then. 
Conductor of the LADIES Drazy, did in the year 1741, 
propoſe a Plan for publiſhing, in three Volumes Oftavo, 

A collection of Mathematical Queſtions, Problems, &c. 
ſelected from that Work. The volume was publiſhed, 
which, among other things, contained Solutions to all the 


| Queſtions which were in the Drazv, 17433 
T 
end of the year 1744, put an entire ſtop to the defipn, and 
ſo prevented the appearance of the two remaining volumes, 
ſince which time nothing very material of the ſame kind. 
has been offered to public view. | Pei 


be utility of the following Performance is too ob’ 
ous to need. deſcription, a collection of more than four 
hundred and feventy Problems, relating to fuch various, arts 
of the Mathematics as are here collected from the Ba 


RIES, together with their Solutions fully inveſtigated, 
n | 5. \ _ | will, FX 
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will, we doubt not, prove of conſiderable ſervice to 
the young Adventurer in this uſeful branch of learning, 
after he has attained to the knowledge of ſuch principles 
as are previouſly neceſſary for making future progreſs in 
mathematical and philoſophical enquiries. - It was origi- 
nally intended to have included all the Diarian Queſtions, 
up to the preſent year, 1774, in the thirty Numbers, as 
propoſed ;. but finding ourſelves under an abſolute neceſſity 
of extending many of the Repoſitory Solutions to a much 
greater length than was at firſt expected, in order to avoid 
returning the Anſwers to the Queſtions in a manner not 
altogether ſatisfactory, more eſpecially. as a great number 
pf thoſepubliſhed contained little more than the bare num- 
bers which ſatisfied the conditions of the queſtion 
poſed, without any inyeſtigation of the methods by which 
they were obtained. To this We may likewiſe add, that 
frequently the Solutions exhibited in the Diaries as true 
were defective, and ſometimes even abſurd : witneſs thoſe 
of Queſtions 172 and 17. in 1733, as anſwered. in 


323% wich many others: of 
© _ . Taremedy theſe defects, and render the Diarian Queſtions - 
9 - an-uſeful and entertaining Praxis for young Practitioners in 
ze Mathematics, wis the AG = deſign in. the compila- 
2 | tion of the enſuing pages. How far We have ſucceeded in 


the attempt muſt be left to the determination of our readers: 
"_* _* and as we are not conſcious to ourſelves. of even à ſingle 
ctrror in principle (unleſs approximations ſhould be depmed 
= * + fuch) en the whole Work, it * 2 hoped, 
=. - that any flight inaccuracy which may y have eſcaped 
our obſervation, and = 55 doth not materially affect the 
Queſtion, or its ſubſequent Solution, will readily be par- 
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MATHEMATICAL REGISTER. 


N the Ladies Diary Sin 1707, the two following mas 
thematical queſtions were firſt publiſhed : 


„. ben long time would a million of millions of money be 


in telling, ſuppoſing one hundred pounds to be counted every 
minute (without any intermiſſion, * or night, por 
day) till all be told? 


18, If to my age there added be : 


* 5 


One- half, one-third; and three times three, R cy 


Six · ſcore and ten the ſum you'll ſee, | 5 
Pray tell me what my age ſhould de! * 


The firſt of theſe queſtions was re-propoſed in the Diaty 
1708, with ſome alteration; but the other was taken n 2 
notice of. We ſhall therefore firſt give a ſolution ti the ſecond 


queſtion, and then r in a regular manner with the queſtions | 


and anfwers in the acceeding Diaries, from the year 4 2 | 


4 Anfeer to the ſecond Quefion, L. D. 10. e * 
we have - 


ay 6x repreſent the required age, then, per 
Gx+ 3 Last or 41x4+9=130z whence fis 12 f, and 11 


conſequentiy 6z=66, the required i” pI. 25 


"s * 


ang 9, gives 130. 
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2 he ec . rt AG A 1A on 


* 
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2 Tur Dianian Neis on, 
* — — — 


a — - 


Arithmetical Quebion l. L. D. * a 


In how long time would a million of millions of money be in 
counting, ſuppoſing one hundred pounds to be counted every 
minute without intermiſſion, and 2 to _ of 365 4 
5 baun and minutes“ - — 


Außer. In 365 days, . and 45 minutes; are 3259635 

* minutes. Now if one hundred pounds require one minute, a mil- 
p lion of millions of pounds will. require this number of minutes, 
* looooooocoo, which being divided by 525945, gives 19013: . 
| years, 144 days, 5 hours, and 55 minutes. 


| Quebion II. L. D. 1708. 


— —— 


A gentleman a garden had, B 3 
| **  Fiveſcore feet long, and fourſcore broad; | 3 
* A walk, of equal breadth, half round 
Hie made, that took up half the ground; 
3 (The figure in the margin ſee) 


9•0 nnn pray tell co me. 


NTT” | Put A B= IicOo ga, BC SSO =I, AF=C D; the 
3 hs \_ breadth of the walk=#x; then F G=a—x, G D=b—x, and 
| * * — ab—ax—bx+xx, which muſt, by the r be equal 


to Ag hence this equation, a 775 wude a= Put a - 
*, _— E 25 which, being wok reduced, 


* 
5 » gra d ED) in numbers, * 25. 96, the. breadth 
—_. +: - 1 8 Sr 8th | 
= * | Vuſtion III. E. P. 1708. ' 
1 > © If thirteen ti tun of claret wine coſt nineteen Engliſh OS 


Ho many pints of the ſame wine is worth a thouſand crowns ? | 


Auer. A tun of wine contains 252 galldns, therefore in 13 
EE there are a 6208 pints; theſe by the queſtion, coſt 191, or 3806s. 
+ therefore ſay, if 390 e 26208 pints, what will 5000 8. re- 


is * quire./ Teer be 344842 pints and fin. 
3 | 7 
8 P T * 08 
| 9 3 42 R 2 * * 4 : 4 Queſti ; 
Hy | L 22 by 
* Fs 
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| Oneſtion IV. L. D. 1708. 
If thirteen matks and fourteen groats, buy fifteen loads of hay, 
How many pounds, with ſixteen crowns, for ninety loads will pay ? 
4 | Anſwer. A mark being 138. 4d. thirteen marks and fourteen 
groats make juſt 33 4 groats; then ſay if 15 require 534, What will 


8 go require? The anſwer will be 3204. Theſe groats being brought 
; into. pounds, . 531. 88. from which take ſixteen Crowns, or 
| four pounds, leaves 49 I. 8s. the anſwer ſought, 


Queſtion V. L. D. 1708. 


When firſt the marriage knot was tied 
Betwixt my wife and me, 15 
My age to her's we found agreed 
As nine doth unto three. 


„ | But after ten and half ten years, 
| ne..; We man and wife had been, 
+=" Her age came up as near to mine, 
F As eight is to ſixteen. 
No tell me if you can, I pray, 


What was our age o'th' marriage day? | 


: Anſwer. Let M repreſent the man's age, and W the woman's 
age upon their wedding-day. Then, per queſtion, 3: 1; M: W. 
& M + 15: W+15 : : 2: 1; fromtheſe proportions we get 3 W 


M. and M +25 =2 W 30, whence 3 W + 16 2 W+, 


fore M = 45« 


. 


1 Queſtion was anfwered by Mr. Proſſer as ſllow : 


n When firſt the ſolemn knot was tied 


. 


Your wife was juſt fifteen, . 
| Tou by proportion forty-five, _ 
* ; ur Which is as three to nine. „ 
Baut ben your hoary head arri ü hl! 
Dane eee ee 
To our youthful bride ſaw thirty year 
5 2 An you could eine: OR); ib a 


* 
. 5 B * | — 
| 2 4% | <4 
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L230 | | Quetion VI. L. D. 7%%f 
A tich Indian merchant had diamonds good ſtore, 
2 — of cans value, in the whole fixty- our, 
1 We o RE. them to ſell to a Perſian king. * 
Who 81d him the value each diamond. would bring. * 
_— ern he; for the firſt ſtone I wilt have but one grain 
858 your belt Indian wheat; for the next I'll have twain ;. - 
« | | For the third I'll have four grains, and for the fourth, cight, 
: | So doubling'the laſt ſum, till all are compleat. 
\ | Done l Done! ſaith the king, with a great deal of pleaſure,. 
* Who thought, for a trifle, he had purchas'd a treaſure. 
And calls for (jocoſely) a bag af wheat out, 
e ee tor there's more than enough; without 
| doubt.“ n 
$ But when for ſome hours the. exons they did count, 
They found to ſuch. vaſtneſs the whole did amount, 
That all his whole Kingdom, and ſeveral more, | 
Could not yield ſo much corn as would pay off the ſcore. 
The king being pleas'd with the merchant's great wit, 
Gave him good ſtore of gold fer his bargain to quit. 


Propoſe now each buſhel of wheat-worth a crown, 

And juſt balf a hundred did weigh; | 
And & a corn pint held ten thouſand wheat grains,. 
- co queſtions amfwer, I pray : 

1 What number of horſe-loads (*one thouſand pounds each) 


uſt be uſed to ſupport this great treaſure? 
1 tow many ſhips, each an hundred ton frei 


Would ſuffice to tranſport the wheat hither f 
n eee Lab. ng n 


= 


| * 42 * 4 N F. 
3 &:. * ti a ? ' * 
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For the horſes muſt be (as ſure as you're alive) 
, Of millions, ſev'n thouſand, hy Wk lr; and five : 
Of thouſands, ſeven hundred, fifty, and nine; : 
Oft units, four hundred and three (very fine!) 
. oo Gr, wh then tis ag plain, 
Ju many ſhips will bring o'er the graig. 
I ſhall nat ſtand much ca E 
Een take it i'the bargain with all my heart; 


e. 7205759403 horſe-loads, (beſides 7921, +15 8. 10 d. odd 
money) and the ſame number of ſhip loads. PEE 


KNepaſitory Solution. 
F In a ſeries of geometrical progreſſionals, where the firſt term is 
, I, ratio 2, and number of terms 64, the laſt term will, by raiſ-. 
ing to the gd power, be found equal to 9223372036854775808, 
which multiplied by 2, or continued one term further, and the firſt 
term i ſubtracted from the product, leaves 18446744073709551615 
for the ſum of the whole ſeries, or number of grains of wheat to 
be given for the diamonds. . No if the corn pint be eſtimated at 
1 10000 grains, the buſhel, at that computation, muſt contain 
N 640000 grains; dividing, therefore, the above found number of 
| grains by 640000, the quotient gives 2882 3037613171, the 
number of containing buſhels, which, at 5 8. each, comes to 


4 | 7205759403792 |. 158. 11d. nearly 3 and 2 


720579403 is the number of horſe- loads, at 1000 l. value e 
load. If a buſhel of wheat be ſuppoſed to weigh half a hun- 
dred, or 530 pounds, then each ſhip's load of 100 ton will be 
200ooo Ib. in weight; therefore the above number of contain- 
* . + Ing buſhels, being multiplied by 50, and the product divided by 
200000, quotes 7205759403, for the number of ſhips required. 


Quetion. VII. L. D. 1709. | 


Quoth Jack to Tom, your age and mine 3 
* Are both the ſame; and Valentine. "1 
3 Mu eldeſt ſon's juſt half my years, > ns 
00h (As by the regilter appears.) Py a 
If theſe three ſums. you, multiply” wa. 3 er 
One in another contiaual ), oo." FOES 
And to their product yy out at length) 
Add five times fixty- ei kr, one · tenth; (e. 4 oo 
9 x» B 
" 2 * | : 
* 1 
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The whole to thirty thouſand will amount; F 
What is each age? Come, try your {kill, and count. 
Anſeer. oy eng 
If thirty · nine you multiply by thirtyznine, ris plain, 
That fifteen hundred twenty-one you by that work will gain; 
This drawn into nineteen five-tenths, t his firſt ſon, 
of Io th' product add the“ ſum propor'd, and fo the work is done; 
1. e. Jack and Tom's age is 39 years each, and Valentine's 29 
years and an half. | 4 0 * 


Repoſitory Solution. 
A Let x repreſentJack's or Tom's age, then— isV alentine's; then, per 


. queſtion, = + 340 1 = 30000, Therefore x* = 59319, whoſe 
cube root 39, is Jack's and Tom's age: whence Valentine ap- 
pears to be 19 x years of age. 

. Queſtion VIII. L. D. 1709. 


A Vintner would mix three ſorts of wine 
Of various rates.; the firſt was very fine, 
The price eight groats the quart; the other two 
ig »MM!MMWere five and four groats each; now he would brew 
1 I 7 Fifty - ix quarts together, in ſuch ſort 
8 a To ſeſpt for two and twenty-pence the quart. 
How many anſwers in whole numbers may 


Gitznug ; Be found to ſolve the queſtion, tell me pray ? 


Aer. To mix the wine as you-propole, eo 7 bl 
, | | _— There are no other ways than thoſe, | | 
Which are below in order plac'd, = 
And had with jingling rhime been grac'd, , 
+ Would they not too much paper walte ; 
Beeſides, l'm now, fir, in great haſte. ' 
"Beſt 10 11 12 13 14 15 16 17 18 19 204qts. at 32d. each · 
Mean 44 40 36 32 28 24 20 16 12 8 4 ts. at 20d. each · 
Worſt 2 f 8 11 14 17 20 23 26 29. 32qts. at 16d. each. 
Being eleven anſwers in whole numbers, which are all that can be 
; | Na to ſell 56 quarts at 22d. per quart. 


MALTHEMATICAL REOISs TR. 7. 


Repoſitory Solution. 


Let x, y, and z repreſent the number of quarts of each ſort re- 
ſpectively. Then, per queſtion, 32x-þ20 y16-z is the value of the 


whole mixture, which muſt. be equal to x yz into 22, the 
mean price z hence 32x + 20 y + 16-2=22 # +, 22. y +22 2, re- 
duced; gives 10* - 25 6 , and . But x y ＋- 2 
is, by the queſtion, equal to 36; therefore x=56—y —2, from 
theſe values of x, we get 62zþ2 y=560—10y —102%* 163 
＋ 12 y=560, whence 2. » which muſt be a whole num- 


ber; but 640 is a multiple of 16, conſequently 646 — 560 +12 3, 


that is 80 +12 y, muſt exactly divide by 16. Now as 80 is an 
exact multiple of 16, 12 y muſt alſo be a multiple of'16 ; theres | 


fore put I= 5. then y = 22,” here p may be any multiple 
of 35 put P35 then 4%, and 2 = 2 becomes 


hence x=2 I—s, and y=4 5, .2=35,— 3s. Now, as it appears 
from the value of z, which is 35 — 3 5s, that s cannot be greater 
than 11, therefore taking 5, ſucceſſively equal to 1, 2, 3, 4, &c.' 


there will ariſe eleven anſwers to the queſtion in whole numbers, 


and the very .ſame as above exhibited. . 


Queſtion IX. L. D: 1709. 
Seven men did buy a grinding ſtone, 
Of five feet in diameter; 4 # 
And they agree among themſelves. 
That each ſhall grind his equal ſhare, -. 
And that one man ſhall firſt begin | 
To grind his ſeventh part off the ſtone - 
And then another ſhall grind his, 
And ſo continue one by one. | 
How much each man for's part muſt grind, 
62H la what you are requir'd to nde 


* 
+ 
. — 
, 
4 ebe * 


7 


| — =35—37%, x= 56 -- becomes equal to 21—5s; 
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Anſwer, n : 
4 | How to divide the ſtone, it. 4.4508 
Which ſev'n men grind down, one by one dd, 4.8400 
k in the margin, and you'll find | 34 5.3533 
hat each man for his part muſt grind. 4th, 6.0765 
(Imean, what each man for his ſhare © "5th, 7. 20 
Muſt grind of the diameter: ) th, 9.393 
Which being added all in one, dh "2th, 22.6778 
Do make up the firſt given ſum. | 60 inches. 
* — — 


* ” 3 © Repoſttpry Solution, 
The areas of cireles are in the duplicate ratio of their ae 
" ns 20.6 Therefore as 50 * +7854 is — ſo is 50 to 


the ſquare of the diameter of the laſt man's ſhare ; or, which is 
the ſame thing, as 1 to 7 85 or as 7 to 1, ſo is the ſquare of 60 to ; 


I, whoſe (quare-root 7 that is, 22.6776 is the diameter of 
the ſeventh or FIBA ſhare. Again, for the ſame reafon as 


to a fourth number, whoſe ſquare-root, which is 32.0513, is 
diameter of the ſum of the two laſt men's ſhares; from which 
take 22,6778, there remains 9.3935, for twice the breadth of 
annulus or band which the 6th man muſt grind down; pro- 
ceed in this manner for each reſpective ſhafe, and the whole works 


at one view will ſtand thus ; 


9295 it will be as 1 to 5, or as 7 to 2, ſo is the ſquare of 


71 1:3 60X 60: , — 57 its bog dont, is the diameter of the 


th man's ſhate, equal to 22.6758 


25S: get 6oxboXx2 from its ſquare-root dhe 24.677 


leaves the 6th hah ſhare, 9.3935 _ 
7:4: ; 60860 : LEY from its ſquare-root take 32 0714 
leaves t the. gth man's ſhare, 7-2079 


73 4:6 Eox6o: Det, From! its — take 39.292 


leaves the 4th man's ſhare, 6.0765 5 
| + hs 63 Tis 


"MATHEMATICAL RTOIST Ea 9 
1 57: 6oxb0: . from its ſquare- root take 45.3557, 


leaves the 3d man's ſhare, 5.3535 | 1 
7:6:; 60x60; On from its ſquare-root take 50 7092, 
leaves the 2d man's ſhare, 4.8400 | Th * 


The ſum of theſe ſhares already found being taken from 60, 

lea ves the iſt man's ſhare, 4.4508 SE 

A circle may be divided into any number of equal parts geo- 
metrically, by concentric circles, in the following manner. Su 
poſe, for example, into ſeven equal parts, as propoſed in th 
queſtion abe. | "Ho 

Draw an indefinite right line, AB C; make AD equal to ſe- 
ven equal parts, taken from any convenient ſcale, and DB equal 
to one of thoſe parts. On A B deſcribe a ſemi-circle :- from D 
erect DE perpendicular to AB; draw AE and BE, produce, if 
neceſſary, the former to F, making 
AF equal to the diameter of the given 
circle: draw F C parallel to E B, 
meeting ABC in ſome point, as C; * 
ſo ſhall FC be the diameter of the ſe. F —IIY DR TE 
venth or laſt man's ſhare. Now if AD | 
conſtantly remains the ſame, viz. ſeven equal parts, and LDB be 
ſueceſſively taken equal to 2, 3, 4, 5,. and 6 of ern and 
AF always made equal to the diameter, the lines: F C thus: 
determined will reſpectively become the diameters, and conſe- 
quently their halves will be the radii of concentric circles, which, 
being deſcribed trom the center of the given circle, will divide it 
into ſeven, the propoſed number of equal parts. 

The demonſtration is very evident; for by the nature of the 
circle AE*=ABxX AD- and BE. ABIT DB; therefore 
AE“: EB“: : ABXAD : ABXDB:: AD: DB; and AE: EB:: 
SAD: DB) chat is, 7): . a7: 3, &. 
 Hawney,; in his Treatiſe on Menſuration, gives the following 
method of dividing a circle into any number of parts in a given 
ratio, by means of concentric; circles deſcribed from the center: 
F einn enn . 
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Let AD be the diameter of the 
ou Circle, C its center; and 
uppoſe it were required to divide 
this circle into ſeven equal parts, 77 
by concentriccircles deſcribed from 6 
the center C. q 4 FS 
Divide the radius AC into ſeven A 5 l ef C : 
equal parts in the points a, 5, c, d, e, F; n Aae, erect the 
rpendiculars à E, C E, <G, &c. interſecting the periphery of 
r "ſemicircle, AFGC, deſcribed upon the ſemi-diameter AC of 
the given cirele; and from the center C, with the reſpective radii 
CK, CI, CH, &c. deſcribe concentric circles, which will divide 
the propoſed circle into the ſeven equal parts required. 
* Demonſtration; 'ACxCf=CK?*, AixCe=CP, &c. there- 
fore AC®: CK*:: AC: ACXC f, and AC? : CK*; AC: Cf. By 


the ſame way of reaſoning i it will that AC®: Cl: : AC: Ce. 
AC: CH-: : AC: Ca, &c. appear 


| Queſtion X. L. D. 179. 
Thoſe pendulum clocks, by experience tis ſound, 
Whoſe ſwing in a minute makes ſixty rebounds 
(As by miar you'll find if you meaſure their leogrhs,) 
Will contain juſt- thirty-nine inches two tenths. 

It ſo; then how long muſt that pendulum be 

That half make the ame number of (wings to agree 

With the number of inches its length doth centain, 
(In the ſpace of a minute) I'd know very fain, © 


Anſwer. If the learned Ricciolus believ'd may be, 
When he tells you, reciprocal, pendulums be , 
Io each other's length, as the ſquares of vibration 
oa in the ſame time (without variation) 
Theo ye two inches, fix cents, ſomething o'er, 
Will anſwer this queſtion : ſo provide for ſome more. 


i. e. 638768108271 ee to 1 
ee | 8 


The bas of at are in the —— duplicate - 
tion of the number of vibrations made in the ſame time; 
therefore Ele Has W 
pendulum; 
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pendulum; then it will be, as 60X60 is to 29.2, ſo is xx to 
x; but this proportion being reciprocal, becauſe we know by 
experiment, that the longer the pendulum, the fewer vibrations 


will be made.jn the ſame time; conſequently 2 the 
fourth term x, hence xx box65X 29.2, or #*=105120, and x 
52. 06304 very near. 1 50 | 


Queftion XI. L. D. 1710. 

A man being aſk*d what caſh he'd in ſtore, 

Reply'd, I have three ſorts of coin, and no more: 

I have fix-pences, ſhillings, halt-crowns z now to ſhew 

The whole ſum that I have, by this means you may know: 

It the ſhillings and ſix- pences both you do join 

In one ſum, they will make juſt four hundred and nine: 
If the ſhillings and hal'-crowns together you count, 

The number of both you will find to amount 

To one thouſand, two hundred, fifty and four, 

(Which cears up the caſe ſomething more than before.) 

But if you from the half, eee ſix-pences take 

Four times ten, and twice one, the remainder will make 

One thouſand, one hundred and three: now from hence 


Tou may tell What I have in pounds, ſhillings and pence. 
| Anſwered by -Mr. Thomas Golling, 
The anſwer will be, as ſure as you're alive, 
Of half-crowns nine hundred ninety and five: 
Of ſhillings two hundred fitty and nine; 
Of ſix-pences feven-ſcore and ten (very fine:) 
Which add d together, the whole comes, from thence, 
To one hundred forty-one pounds; and eighteen-pence : 
i, e. 995 half-crowns, 259 ſhillings, 150 ſix-pences ; in all 141. 
1K 0, - eM "MY 
Let x y and 2 repreſent the ſixpences,\. ſhillings, and 'half- 
crowns reſpectively ; then, by the queſtion, Wwe have x Ag. 
52 1254, and x2 — 421103; whence, by tranſpoſition, 
# + 221148: from this equation ſubtract the firſt x + y=409,. 
there remains z—y=736z but z+y=1254 : therefore the ſum 
of theſe two equations gives 2 z=1990 z conſequently z=995 z+ 


whence y = 259, and x=150, 
IO C. 2a. Queſtion: 
* 
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Queſtion XII. L. D. 1710, 


A gentleman vas by agreement to pay 

One thouſand pounds juſt, and no more; 

And he had none other but two ſorts of gold, 
Which were“ guineas and louis-d'ors: 

How many of each muſt he give to defray 

His ſaid debt, and how many ways might he pay 
This ſaid ſum by theſe two only coins? Tell me pray. 


Anſwered by Mr. Boſwel. 


| To pay the debt as you propoſe 
There are no other ways than thoſe, 
Which here below doth plain appear, 
In number ſev'n and twenty are. 


Guineas 32, 66, 100, 134, &c. by adding always 34. 
Louis-d'ors — 1136, 1093, 1050, 1007, by ſubtracting always 
43, will give 27 anſwers, each two ſums making 10001, 


Repoſitory Solution. 

Let x repreſent the required number of guineas, y the number 
of louis-d'ors. Then, per queſtion, 43x--34y=40000, (here the 
| money is taken in ſix- pences) therefore x e ech muſt 
be a whole number. is moſt undoubtedly a whole 
number ; therefore the — of the numerators, 3000—9 75 
will divide by 43 without a remeinder . mag bea whole 
number, but * is a whole number, therefore —.— muſt be 
a whole number ; and conſequently 50+45 y will divide by 433 
from this ſubtract 43-435, and there remains 7--2y,' which 


muſt exactly divide by 43 ; therefore put — 2 = 2; then 


— here p may be an odd number at plegſure, Now let 
this value of y be ſubſtituted in the equation, x — I. 


n , Y x | 43 
= OF «6049 4 O17 801194; yrs 


[2 


and 


LEES 
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and we ſhall have & — 933 17; from this va- 


lue of x it appears, that p, which may be taken equ l to 1, 3, 
5» 7, &c. cannot be greater than 53, and conſequently the 
2 a ay of zuſt 27 anſwers in whole numbers, and are as 
ollow ; where p being taken equal to 1, 3 3, 7, 9, &c. to 53, 
x will be 916, 882, 848, 814, 780, 746, 712, 678, 644,: 610, 
576, 542, 508, 47 » 440, 406, 372, 338, 304, 270, 236, 202, 


168, 134, 100, 


23; theſe values of x form an arithme- 


tical progreſſion, whoſe common difference is 34 : and the cor- 


reſponding values of y will be 18, 61, 104, 147, 190, 233, 


276, 319, 302, 405, 448, 491, 534» 577» 620, 663, 706, 749, 
792, 835, 878, 921, 904, 1007, 1050, 1093, 1136; theſe va- 
lues of y form an arithmetical progreſſion, wherein the common 
difference is 43. 


Anſwer. 


Queſtion XIII. L. D. 1710. 


A farmer with a plowman doth 

That thirty days his ſervant he ſhould be. p 
Each day he wrought the farmer is to pay 

Him ſixteen- pence; but when he was away 

Five groats he is for each day to abate. 


' The time expir'd ; they their accompts do ſtate, 


Whereby the maſter nothing is to give, 
Nor has the ſervant any to receive. 

How many days he wrought I do demand, 
And how many he play'd I'd underſtand; 


That lazy drone who ſquander'd away 

Thirteen days and one-third in ſleep and play, 

In thirty days (for all he nothing got 

Leſerv'd to have his bones broke, for an idle fot : 


L's. he worked 16 days, 8 hours, and played 13 days 4 hours. 


Repoſitory Sclution. 


1 be the days he worked, y thoſe he played, then by the 


. queſtion we have x--y=30, and 16 X20. F rom che firſt equation 
x=30—2, and from the ſecond N = 22; whence g0—y= 2 
120 420 and y=134z x=164 or he worked 16 days 


day. 


= 


8 hours, and played 13 days 4 hours, reckoning 12 hours to the 


Otherwiſe 
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Otherwiſe, without Alzebra. 

As the fervant had nothing to receive or pay at the expiration 
of 30 days, it is plain, that time muſt be divided in the propor- 
tion of ſixteen-pence to five groats ; that is, the proportion of 4 
to 33; therefore it will be, as 2 more fivt, or nine is to the whole 
time, 30 days, fo is 5 to the days he worked; 16 5, the ſame as 
before, Tx 

Queſtion XIV. L. D. 1710. 


In the midſt of a meadow well ſtored with graſs, 

took juſt an acre to tether my horſe ; 

How long muſt the cord be, that feeding all round, 

He mayn't graze leſs nor more than his acre of ground. 
In reſolving this queſtion, if your anſwer's compleat, 
For the length of my horſe you muſt allow jult five feet. 


Anſwered by Mr. Nat. Browne, 


If you be diſpos'd, fir, to tether your horſe, 

In a meadow that's very well ſtored with graſs, 
That juſt he may graze up an acre of ground. 
The. length of the cord-may here-under be found; 


viz. 39.2507375 yards, length of the cord and horſe together. 
+ 2 Repoſitory Solution. | 

In-an acre of ground there are 160 ſquare poles, and a pole 
contains 5.4 — ns length; confequently a ſquare pole is 30.25 
ſquare yards, which being multiphed by 160, gives 4840, the 
fquare yards in an acre; this being divided by. 7854, quotes 
6162.465 very near, for the ſquare of the diameter of the circle 
required, whofe ſquare- root, 78.501 475, being divided by 2, gives. 
39:2507375 yards, the ſame as above. 1 


eien XV. L. D. 2710. 


A country ſpark addreſs'd a charming ſhe, 
In whom all lovely. features did agree : 
But he not {kilPd i th? art (you may prefage). . 
Was too ſollicitous to know her age. 
The lady ſmil'd at this prepoſtrous rule 
Of courtſhip: but to ſatisfy the fool, | 
+ A Made 
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Made him this anſwer with a gen'rous air, 
(A lofty charm peculiar to the fair :) 

„My age is that, if multiply'd by three, 
And two ſevenths of that product trebled be, 
The fſquare-root of two ninths of that is four; 
And now fartwel— I'll never fee you more.“ 
Your fond impertinence has cauſed this rage : 
Tis clowniſh, ſure, to aſk a woman's age. 
So you are deſir'd t' aſſiſt him, or perchance 

The ſpark muſt ſtill remain in ignorance. 


| Anſwered by Mr. John Ford. 


Young maids oft ſpeak their minds with words ſo dark, 
That leaves a doubtful meaning on their ſpark; 
Elſe ſhe might ſurely, without words fo plenty, 
As well have ſaid her age was eight and twenty. 


Repoſitory Solution. | 
Let x repreſent the fair one's age ; then, bythe queſtion, we have 
| S/ 3x x 3X = x 2 a4; whence / D, . 16, and 
ra} 26S V5 ns 52 


Xx = 28, 


: Queſtion XVI. L. D. 1710, by way of Letter. 
London, May he firſt, ſeventeen hundred and nine, 
Dear Friend, q nes | 
I make bold for to ſend you a line, | 
T' inform you what happ'd to me this very day: _ 
As I paſs'd with'ſome friends thro' Cheapfide; in our 
Me were viewing Bow-lteeple Says a ſpark that food by, 
«Can you tell, fr. by art, how many feet that is high?“ 
« Fil lay you I can, a piece, to be ſpent.” OO 
4 Tis done, quoth the ſpark.” I reply'd, I'm content,” 
We laid down our money: the ſun ſhining plain, | 
I meaſur'd the ſhadow, which I found to contain 
Two hundred fifty three feet, half a quarter. 
And the clock juſt ſtruck twelve as I finiſh'd the matter. 
Now (good fir) inform me, how high is the ſteeple,  * 
For you can't beat it into my head with a beetle 
| | How 
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How it is to be done. Were the wager to find, fir, 

A pretty plump girl, or a good glaſs of wine, fir, 
] think I could do it as well as the beſt, 
But theſe crabbed hard numbers I ner could digeſt, 
Fil me not in this pinch, fir, whatever you do; | 
If you ſhould, my dear money away I ſhall throw. 
Beſides, all my friends, fir, will laugh at me too. 


Anſwered by Mrs. Mary Wright. 
May 1, 1709. 


Sun's longitude, from its ingreſs into Aries 51 287 0% 
Oblique angle of the ecliptic and equator SC. win. 
Tnence the declination that day 18 9 45 


Conſequently its meridian altitude ip lat. 51% 32” 56 37 45 
The complement thereof to go is q | | 

Then as the fine of the angle, 33% 22/ 157 © 

To the baſe, 253.125 feet. 

So is the ſine of the angle, 360 37* 450 


Jo the perpendicular height of the ſteeple, 384.307 


The ſun's longitude from the firſt point of Aries, on the 12th of 
May, N. S. taken from the Nautical Almanack, is 31“ 5c” and 
by Spherical Trigonometry we have, as radius is 84 ſine of the 
ſun's longitude, ſo is the ſine of the obliquity of the ecliptic, 
23% 28”, to the ſine of the fun's preſent declination, 18 147. 
Now, it is well known that the complement of the latitude being 
added \to the declination, when they are both north, or both 
ſouth, gives the ſun's meridian alurude, in this caſe. equal to 
; 3042. Let BC repreſent the heighth _ b 1 T 

: of the ſteeple, AB the length of its ſha- einn 

© dow ; then will the acute angle CAB of 
the right angled triangle ABC be the ſun's. 
meridian altitude; we have therefore the 

ide A B=253.125, feet, and the angle - . 
CAB=56® 427 to find the perpendicular A 8 
BC, 45 the co- ine of 56® 44”. is to the fine; thereof; or as 
radius is to the tangent of 569 42's. ſo is 253-125 to the heighth- 

of the ſteeple, 384-23 feet. * s. wet 


4 


21 p 
7 . * * : * 
b * Queſtion. 
: „ - 
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| Queſtion XVII. L D. 1711. 


1 R one evening with a tinker to ſic, 
| Whole tongue ran a great deal too faſt for his wit. 
| He talk'd of his art with abundance of mettle : 
I] aſk'd him to make me a flat-bottom kettle, 


Twelve inches-the depth I would have, and no more, 
And to hold in ale-gallons ſeven leſs than a ſcore. 
He promisg'd to do it, and to work he ſtrait went; 
But when he had done it, he found it too ſcant, 
then, and too big he had made it, 
it held right the diameters fail'd it : - 
So that making it ſo often too big or too little, 
The tinket at laſt had quite ſpoiled the kettle : - 
Yet he vows he will bring his ſaid purpoſe to paſs, 
Or he'll utterly ; every ounce of his braſs. - 
Io prevent him from ruin, I pray help him out, 
Ihe diameters” length elle he will never find out. 


| Anſwered by Mrs. Barbary Sidway. 
Well, bonny brave tinker, to ſave thee from ruin, 
Ihe kind Britiſh laſſes are active and doing; . 
Bgecauſe that thou art a brave fellow of mettle, 
Take here the diameters both of thy kettle: 
| One's twenty-four inches four - tenths, very near; 
T'other fourteen, and ſixty-· four cents doth appear. 
Ward, in his Mathematician's Guide, page 443, gives the 
following rule for gauging the fruſtum of a cone 
« Ta triple the product of the top and bottom diameters, add 
the ſquare of their difference: multiply that tum by the height 
(or depth): then divide the laſt product by 107%. 15 for ale- 
gallons.“ a e 
Now let g * and 5x repreſent the required diameters of the 


49 * X X12 


kettle; then, by the above rule, we have * content 
in ale- gallons, which, by the queſtion, muſt be 135 therefore, 
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2, and 
49 X 12 


— — = 4.88 inches, and 20am 14.64 ; conſequently, 


5* = 24.4 inches. 


Queſ ion XVIII. By Mrs. Lydia Fiſher, oy 1711. 


What two ſums are thoſe, can any one ſuppaſe, 
If added together, they muſt 

Make twelve · pence, be ſure, and nine half · pence more, 
(Or ſixteen pence half · penny juſt)? 

But if by diviſion you make a decilion, 
And the greater. by the leſſer divide, 

In the quotient will reſt ſeven-and-twenty-pence juſt : 

ome, ladies, this riddle decide. 

And to find out theſe numbers without any blunders, 

. Pray tell me what courſe you will take. 

And if you can do it, and to the world ſhew it, 
PRO when I meet you, Ill mr we 


5 Anſwer. 
The firſt of your numbers, without any blunders, 


I found it is one that is mix'd ; 
Fifteen the __ art, n to art, 


Then, aa 3 iſhe — I T3 t i her 125 
| adam er, ot 0 no mi ere, 
tar Madam ſeven times eight; (33 


Thrice veh of theſe you ma — if you leaſe 

8 your queſtion is infireted complete : 

Repoſitory Solution. — 

Auen N numbers ſought, Then Ties) tabs tut 
condition of the queſtion, we have x+ y=16.5 : and by the 
— — we have 1.59. 


and = 27y; therefore 16 —J 255%. 46 = 166, y=4þ 
whence x = 35 = 1557 fame as above. 2 


one, withear Algtiva. 
| Becauſe the quotient of the greater quantity ”— by the lefs. 


wy equal to 27, therefore thoſe quantities are in the ratio o 
* © „ 1 27 Ol, 


49 * X mig * 1077.15, whence xx = 
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27 to 1, and their ſum being given equal to 16.5, this number 
muſt be divided into two parts, in the proportion of 27 to 13 
whence it will be, as 27 more 1, or 28, is to 16.8, fo is 27 
to the greater number ſought, 15 5+: and as 28 is to 16.5, ſo 
is 1 to 33, the leſs number required, | | 


/ Queftion XIX. By . L. D. 1711. 
Pray try your ſkill two numbers for to find, 
Whoſe ſum, when added, will be juſt one-ſeventh; (5) 
And if together they be multiplied, 
Their produ&'s foureight-hundred-forty-ſevenths: (Tr 
Fractions are called numbers here, you fee, 
And your true anſwer will two fractions be. 


+.»  Anſweredby J.R.S. : 
Theſe fractions I've ſer down belo vo. 
The anſwer to your ninetcenth queſtion ſhow. | 

TT» T7 | pap toc » 

ERepeſtory Solution. 12 5 | 

Put x for one of the numbers, y for the other. By the queſ- 

tion we have x + = , gig. hence 5 and x = 


pt 3 therefore + — 9= Ir: 8% 59297 = 28, di- 
| vide the whole -by 5929, compleat the ſquare, and properly re- 
duce the equation, we at length get y = +5, and #= xr. 
Queſtion XX. By Mr. William Hawney. L. D. 1711, 
A famous general having ferv'd his king 
Cong time in wars, and had victorious been; 
For which his ſervice (with a pleaſant ſmile) = 
Aſked of his king one farthing for each file © 
Of ten men in a file, which he could hben 
Make with a body of one hundred men. 
The king conſidering his brave actions paſt, 
And feeming modeſty of his requeſt, | 
Gas his conſent: To what will it amount 
In ſterting money; Take your pen and count; __ 


—_ r 2 


Da” -* Anſwered 
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Anſwered by Mrs. Sid way. 


Great heroes deeds no poet's lines expreſs, ' 
Nor worthy actions recompens'd in verſe ; 
Numbers alone their merits muſt recount, 
See here below how the vaſt ſums amount. 


6 8 
** KANN NN '97,99 * 


X & =_ which i is equal to 
3 $: 0-48 
reg farthings, that is 180315723501. 98. 2d, 
Repoſitory Solution. 


Let n repreſent any propoſed number of things, out of which 
a certain number, p, are to be taken; then it is well known that 
the different combinations of u, things taken p, by p may be 


nXn—1X1—2Xn—3Xn=4---(D) 
expreſſed by 755 n HAS REES 0945-204 


miſed, if » be expounded by 100, and 2 by Io, we ſhall have 
250% _ x _—_ SITE - = to ten terms, for the number of dif- 
teen * which can be taken out of 100, | 


Queſtion XXI. By Mr. Gideon Croſier. L. D. 1711. 


A gentleman, as he did ride 
Near to a pleaſant common fide, 
Some Shepherdeſſes chanc'd to meet, 
Driving their flocks, whom he did greet : 
God ſpeed you well, and may you be 
As happy as you're fair, quoth he! 8 
Proſper your flocks, and may they thrive ; 
Tell me how many ſheep you drive. [| 
One of the damſels ſtraight re Ty, | 
Sir, you ſhall ſoon be ſatisfy 
For if che flock we ſhould divide | 
Amongſt us equally, each ſhare 
Is twice the number we maids are ; 
But if for one of us you Cos + / 
Count one ſheep, for the next count two; 3 
For the third, four; for the fourth, eight, 
So doubling at each maid aright; 
At the laſt maid the fam would be 
As many as the ſheep you ſee: 
* 


9 
» 


From 
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From what I've ſaid, I make no doubt, 
'You ſoon will find the numbers out. 


Anſwered by Mr. Alexander Weedon. 


Oh happy man, what charms did you invite 

When ſuch a knot of fair ones came in ſight? 

It muſt enlarge and elevate your ſoul, 

And make it boundleſs too without controul ; 

To ſee their lovely looks, their charming mien, 

Their modeſt bluſhes as they grac'd the green 

Their ſhapes ſo raviſhing, that Cupid's dart | 

You needs muſt feel quite through and through your hearty 

When eight fair ſhepherdeſſes to your view 

Were altogether. mer beholding you ; 

Who came to feed their harmleſs flocks of ſheep 

Which daily on the common they did keep. 

The number juſt one hundred twenty-eight 

On which they did ſo diligently wait. 

Which numbers. both do very well agree; / 8 maids; 
The queſtion's ſolv'd as plainly you may ſee. \ 128 ſheep. ) 


Mrs. Barbary, Sidway to My. Gideon Croſier. 


But honeſt Maſter Gideon Croſier, 
Upon my word you ſent a poſer. _ 
Had not the numbers eaſy been, ſir, 

You might have whiſtled for an anſwer. 2 
For do but in your mind revolve, _ : 
veſtions ſuch as theſe to ſalve, 
This ſame equation muſt reduce 
Where (4a*) the vowel is unknown, fir,, 
Reduce it, and call me your own, fir. 
= Sa Us 5226... .- 


— 


J, 


Let x repreſent the number of miids, y he number of ſhe = 
then, per queſtion, 2 =2 x, and the laſt term of the ſeries 1, 2, 
4. 8, &c. continued to x terms, which" is 2, expreſſes" the 
number of ſheepy, hence 2 5. But y = 2:44 from, the firſt 


equation J therefore 2*—'= 2 * or 2 = . No, in order 


0. 
* arepreſents the number of ſhepherdeſſes. | 


% 
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Now, in order to reſolve this exponential equation. aſſume 6 F* 2 
for the value of x, then „ = 6+ % *4 + & log. 2. 


2 x log. 6+2, lt appears by Mac Laurin's Fluxions, fx 
hundred and ſeventy nine, that the logarithm of »m 


given, the log, of m2 is aſſigned by this N log. IT 
— log. = —— multiplied by the {cries err —E 


mu ＋ 2 > - 2 
1 


1 1 25 24. xc. Now, by ck 


og obly tho firſt terms 28 and making n=6, we have 


$ I 
x - a — — X py 
300 me x? oy m3 yo m+z* 


7252 


2 — 4 


1 2 eg 2. E + log .6. for in this caſe of tak- 
ing only the firſt! term of the ſeries, the log: of 1 I's 

= me leg. o very near ; therefore, by taking the logarithms 
of 2 and 6, which an, 6931472 and 1.79 17894. We. get T 


x 6931472 = . * 2 X 1.791794. From this equation | 
— 1 den uy hall had 2 = 2, whence. & 8, and y 


—=128 
The N equation 2 = may be reſolyed other other- 
wiſe, thus : 2 64x for *, as before; then 2 & 6 + = 


= 2375; +=: =2*+4; and conſequently 2 x log. 6 +z 
=z2ÞF4'X © iy 2. Now to find the logarithen of $+x, we 

' muſt ind the fluene of f. or * Xx 2 let p—— ry put 
into * ſeries by: common diviſion, ny the quotient will be 
1 1 
6 © 36 +5 - 1255 T 7 which being multiplied by bh 
and che fluent of every term found, will produce 7 — — = Tab 


n a. — but when 25% the 8 
vaniſhes, which ſhould give the logarithm. of 6 ka therefore the 
e 3 n 16 7 8 * 


&s % | * ; er r 
n ao . = 
| * PK ESC! 797 ” 
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, &c, Let 1.791756, the byperbolic log. of 6, be called p, 

ö * log. 2 2, which is 693746 put 2; then 
2+ 

wekave 80 Dru Bl T &c. =p2+ 45; 

for n * 1 and for p — + we 4; then 42 


* 23 I ' I 
Boas agga = fart OD 
bſtitute 35 5 4 e, J, g, &c. reſpeRtiver®” we have az +b2* 


7 +4 . e E, 33 — 9, and by reverting. the ſeries, z = 
f_ 1 22 . Od; , &c &c. which bei 


* es . 2 the terms fulficiendy continued, will at 
length give = ='2, and therefore x = 8, as befor. 


Qeſtion XXII. By Mr. Amos Fiſh, IL. D. 1711. 


From Biſcay we ſail d with a very fair galez 
Our courſe was full north, and we ſpread ev ry fail. 
Fer the weather was curious, unclouded the — | 
And for ſeveral days we with pleaſure did run; 
But the wind coming croſs, we concluded it beſt 
To alter our courſe, fo we ſteered full weft, * 
Till our difference of longitude was one degree more 
Than the gore s difference we had ſailed before. 
Now pray, fir, reſolve how far we have run, 
And how far tis from, Biſcay, from hence we begun, 
All che help I can give you towards finding it out 
Is, that the neareſt diſtance, when we tacked about, 
Jo a ſtrait line, ir drawn from the place where we be, 1 


To Biſcay (accounting ſixty miles to a degree) 
Is ſeven icore and ten miles, as fure as can be. 
| ts Au Barbary Sidway. * 
Miles. 


Sailed ck „ 188.756 

| + _ Sailed weſt 8 Rene 256 
Diſtance run - a 
From Biſcay co the ſhip's place ode 


Neg. in plain ſailing the anſwer you — 
But it by Mercator, pray what would it be? 
That handſome tarpawlin I almoſt could wed, 
ins A r 
. EKeeſtem 
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* by: Repoſitory Solution. 
If this queſtion be conlidered as a caſe in plain failing, the 
departure and difference of longitude coincide ; C D 


therefore in the right - angled triangle BDC, 
where B repreſents Biſcay, B D the difference 
of latitude, DC the departure, and the hy- 
pothenuſe CB, the diſtance from the place A 
of the ſhip to Biſcay, the place ſailed from: we 
have given, the difference-between the fides CD 
bB = 60 miles, and the perpendicular DA £ 
falling from the right angle to the hypothenuſe, = 150 miles, to 
(find the ſides of the triangle. But AD=p, CO — DB = 24, CD 
TDB =2x; then we have CD=d-xs, DB K- d, whence 
CB=42d4+2 xx.) But CD x DB S CB x AD by the nature 
of a right-apgled triangle; that is, d+ x x x —2d=24d+2x4) 
Xp: from this equation, by ſubſtituting y for xx, we get 
A = ppX2dd+2y, or f—2ddy+&#=2ddpp+ 
2p; let 2dd+2pp=2n, and 2ddpp—dt=m, our 
: equation will become 2 #y=m, and conſequentiy y = xm + 1) 
Tee T = 218.236. CDS dE 
248.256. BD=x—d=188.256, and CB = 311.855. *% 
The geometrical ſolution to this queſtion being a particular 
caſe, of a general conſtruction, given in Simpſon's Algebra, 
* edition, page 397, may be eaſily deduced from thence, 
as follows: : | 


* - 4 
7 —— 
L 1 
D 1 N od 
4 KY 
»*. 1 
; . * 


F 
| Boy eee e ANN line” 
V 37 47 To. 6-24 _ „ 
F WI KA J 1 eic 
Upon the indefinite right line PS erect the perpendicular AP, 
and equal to the given one. Make AE AD, draw DE, which 
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produce towards L. Make E F equal to the given difference of 
the ſides; draw FI perpendicular to EI, and biſect D E in H; 
draw E K parallel to IF, and equal to E. I; join the points H, K; 
make HL HK, and apply LB=EK; draw DB; complete 
the ſquare AN; laſtly, make DC=D M, and CD B will be 
the triangle required. | 


Demonſtration. 
Draw LM. Now LB*=E K* (by conſtruction) HK + HE 
XII K — HE (Eu. 5. 2.) that is, equal to H L+HD x HL 


— HU (by conſtruction) =DL x EL; whence LB*=DL 
x EL: therefore DL: LB:: LB: EL; and conſequently 
the triangles DL B and EL B are ſimilar (Eu. 6. 6.) *,*L BD => 
LEB=CED=DEM (by conſtruction.) Therefore, ſince 
the external angle DE M of the trapezium L E MB, is halt 
a right one, and equal to the oppoſite internal angle DBL, it 
follows, that-the points L, E, M, B, are in the circumference of 
a circle, and conſequently the angle LMB = LEB, both ſtand- 
ing upon the ſame chord LB; but it is proved that LB M = 
L 5 therefore LM BS LBM = FE H, each being half a 
right angle; hence LB = LM. and the triangles LBM, FIE. 
equal and ſimilar; ſo that M B E F, the given difference of 
the ſides; it now only remains to prove that CDB is a right 
angle. The angle ADN is a right one, becauſe AN is a 
ſquare, and D C, DN are-reſpeCtively equal to DM and DA, 
it follows that the angle CDA = MD N; therefore CDA 
ADB=ADB + MD:N;*< which being a right angle, its 
equal CDA A D B, or. C D B, muſt be a right one alſo. 


wh Mubed of Calculation. | 


Becauſe AD is the given perpendicular, and AED half a 
right angle AE = AD therefore DE becomts known, and 
EF being equal to the given difference of the ſides, EP 
may likewiſe be found; hence we get HK, or its equal E I., 
from which take D E, already found, there remains E L; then 
in the triangle E LB, we have E LB wn, and the 
angle E L'B, 135 degrees, to find EB and "laſtly, in the tri- 
angle DAB, right-angled at A, are known'the'fides AD, AB, 
from whence the hypothenuſe DB may be determined, and 
conſequently the other ſide D C of the required triangle 
* 6) else £780 Nm adi ne, From 

_ . 
; 3 
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From the foregoing conſtruction we may allo derive the fol- 


lowing theorem: 

As the difference of the ſides is to the perpendicular, ſo is the 
radius to the tangent of an angle; and as the ſame radius is 
to the tangent of half the complement of this angle, ſo is the 
fine of forty-five degrees, to the ſine of half the difference of 
the angles at the baſe. 

The difference of the angles at the baſe being thus found, and 
their ſum being forty-five degrees, thoſe angles, and conſequently 
every other part of the —_ may be readily determined. 

To reſolve this queſtion, by Mercator's ailing, the Jatitude of 
Biſcay muſt be given, othermiſs the queſtion does not admit of 
an anſwer ; let therefore the latitude of that place, in nautical 
miles, or minutes, be put equal to u, and in the annexed figure 
let B repreſent Biſcay, BD the proper difference of latitude, 
DC the departure, Br the meridional difference of latituce, 
and E F the difference of longitude. Put BE the meridional 
parts, anſwering to the 2 difference of latitude B D/ equal to 
„ EF=z, tangent of the angle EB F eee v 
1 radius = 1, x for the latitude of the 
when at C, one degree or o minutes 
d; the perpendicular DA falling upon 
BC 231 then, by the queſtion, BD = 3 
— 4; Ez by plane Trigonometry, 


421 :: 5 end : 4 8 whence æ = 


271 and by Ea. 45. 1. + 35 5 2 — 
2d ＋ 4“; but z= x + A-, or r 
+ n, putting 4— 2 therefore 2445 = x h2m 54m 
* 7 
—2dx—2dm+dd; for & pur i value VS and we 
have =22 = „e- e. or Y9-= 


MN — into oe Our next bu - 
be the value of y in terms of *; in order to this, 


a the — taken from the common 
tables, Wee che latitude . Now by Dr. Hal- 
re * the latitude x, 

I are 


* 
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are expreſſed by this ſeries © into x + + - + 5 &c: where 4 
is equal to the length of the arch of one minute of that circle, 
whoſe radius is x, equal to. ooog very near; and therefore y ==+ 


x7 


ih A * S — 


= Ein a — 24x —2dm +, This equa- 
tion being properly reduced, and the value of x found by the 
method 1 con ver ing —.— ay latirude of beet uy 
to, the difference of longit departure from the meridian 

may. be ſeverally determined; | 4 


a The Prize Yueſtion, L D. 1711. 
When tir'd with buſineſs, or d with care, 
Or minded am to breathe in fragrant air, 
I to my loneſome garden ſtrait retire, 2 
— ſooth a — and 8 admire. 
ere rows arming green at the eye, 
And here a chryſtal — glides gently by: # | 
There lovely flowers adorn their . bed, 

Blended with curious dyes of white and red: 

But when one lovelier than the reſt I find, 

It brings the charming ſex into my mind. J 
For of all beauties in the world we know, 

A beauteous woman does the reſt outdo. 

Within this place I have two lofty firs, 

Which above all my trees my mind prefers. 
Upright and ſtreight, and taper to the top, 

On each of which a gilded ball Pve put. 
Between each tree, when meaſur'd on the ground, 
Ip a ſtreight line, juſt ſix-ſcore feet I've found. 
The higher tree one hundred feet contain, 
Fourſcore the lower (both ſtand on a plane.) 

- Berween my trees a fountain I would place, 
(The better ſtill my garden for ta grace; 
But ſo, that from the ball of th* top each tree 
Should to my fount of equal diſtance be. 

And from this fount a walk 1 would have made, 


And with ſuch nicety of art be laid, * vF-i 
E 2 "+ What 
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That as along the ſame I near or far do move, 
I'd equal diſtant be from each o' th' balls above. 
At this walk's end a houſe of pleaſure I 
Would have ſo plac'd by art, that when I lie 
Upon my couch, to meditate or read, 
Or ſometimes ſleep to eaſe my aking head, 
From ball to ball, and from each ball to me, 
| May equal diſtance from each other be. 
\ Come, artiſts, now revolve within your mind 
Ho theſe: things muſt. be dene? and then to find 
How far my houſe of pleaſure plac'd muſt be, 
From th fount, and from the bottom of each tree ? 
Anſwered by Mr. Edward Walker. 
In your fair garden, garniſh'd with flowers, 
Circled with chryſtal ſtreams and charming bowers, 
Your pleaſure- houſe from the clear fount mult ſtand. 
Fifty- two feet, with ſome odd parts behind. 
And from the bottom of the greater tree 
Pha me more by an half muſt be. | 
And for the reſt you here below may ſee. | 
From ball to ball . - - x21:65525) 
From each ball to the pleaſure-houſe 121.65525 
From the lower tree-bottom to the houſe 91.65150 p feet. 
From the lower tree · bottom to the fount 75.c0000 
From the higher ttee · bottom to the fount 4.5.00000 


N N Repoſitory Solution. Foes 
Let TB and 5 repreſent the trees, Ts 
T 7 the diftance of their bottoms from / 1 
each other, B and 5 the balls placed on « N Cc 
their tops, F the place of the fount, | * 2 / 
and H that of the pleaſure houſe. Put — 77 
T B = roo feet = a, to 80 feet = b; | 
the diſtance ;T = 120 =d; tF the 
diſtance from the bottom of the lower |# Pr 
tree to the fount &; and draw 3 F, A | 
BF, which muſt, by the queſtion, be U 
equal. By Ex. 47. 1, bF> =b Þ + | % 
P, and BE* = BT* | T F*; hence WR 
we have 66 + xx =dd—2 dx +*## + aa; from this equation 
2 | we 
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we get x = — . — = 75 feet; hence T F 45 feet. 
Having thus found F, the place of the fount, we are next to 
determine the place of the houſe, which will evidently be ſome- 
where in the line FH, drawn perpendicular to T z. Suppoſe at 
H; then, by the nature of the queſtion, drawing & H, BH, 23H, 
muſt forr an equilateral triangle; and becauſe F H is perpen- 
dicular to the plane /4B Tr, the triangles þF H, BF H will be 
right-angled at F, and equal to each other, having FH com- 
mon to both; therefore 3 H=BH, and each equal to 5B. 
We have before found f F=7;5, and TF = 45; from 
whence we get F ='B Fe 109.65; From 5 draw 5 C pa- 
rallel to ? T; then in the right-angled triangle 4+ CB, we have 
bC=titT=a 120 feet; and BCS BT = 100 — 80 
20, to find the hypothenuſe & B, equal to 121.655 feet, the diſ- 
tance from ball to ball, and from each ball to the pleaſure-houſe. 
Now, if from the ſquare” of BH IB, we take the ſquare of 
F, the ſquare-roet of the difference will give FH, the diſtance 
from the fount- to the houſe, equal to 32.67; and hence 7H 
and TH are reſpectively found equal to 91.65 and 69.3 very 
near. Therefore, 


Bb -- - . ball toball - = * = 121.65: 
BH=b5H| |] each ball tothe houſe ,, ' - * | 121.65 
H. ! The | the lower tree's bottom to the houſe 91.65 
TH = - ?diftancey the taller tree's bottom to the houſe” 69.30 
HF from j the houſe to the fountain . 
71 the lower tree's bottom to the fount 75.00 

FP o- the higher tree's bottom to the fount 45.00 


Geometrically. 

Join the points 3 B; biſect 6B in Detect an indefinite per- 
pendicular to B from the point D; and where, it interſects 
T, as in F, will be the place of the fount. For becaufe & D 
DB, and DF, perpendiculan to , the triangles + DF BDF 
will be equal, having two ſides and an angle in each reſpectively; 
equal; therefore 0 FBF. | 


Metbed of Calculation, 


From D let fall DP perpendicular upon T7; then will the 


triangles DPF, BC be ſimilar, for they are each ſimilar 2 
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the triangle DAB. Now in the triangle 5 CB, the ſides þ C 
CB are known, being 120 and 20; and in the triangle DPF, 


DP is known, being half the ſum of ö, and BT equal to : | 


90; therefore it will be 4C:CB::DP:PF; that is, 
120:20:: 90: 15, which added to : P half r T, gives f F 
6o ＋ 15 = 75, the diſtance from the lower tree's bottom to 
the fount. The other parts are determined in the very fame 
manner as before. | | | | 


Queſtion XXIII. The Widow's Caſe, by My. Lewis Even, 
L. D. 1712. 8768 | 
Ingenious ladies whom their ſtars benign | 
RNender'd their fates more happy far — mine, 
Aſſiſt, I pray, © may you never ſee 
Such diſmal days as Heav'n allotted me. 
My ſecond ſelf, the one-half of my life, ; 
Whom to ſurvive yields me the greateſt grief: 
The fates, unkind, have 2 in's prime; 
1, for this loſs, ſhed tears more ſalt than brine; 
iv'd of all my joy and hopes at once, 
The greateſt that all love could &er advance. 
I being with child, the time my dear lay ill, 
He this proviſion made, by his laſt will: 
The child i“ th? womb, if male, two parts in three 
Of this his wealth he gave; one third to me. 
But if, by me, the powers above are pleaſed 
The number of the fair ſhould be increaſed, 
Then I was to enjoy two parts in three; 
One-third ſhould to my fair a portion be. 
My deareſt dies; ere long was God's decree © 
Made known, how he was pleas'd to deal with me. 
His bleſſed pleaſure. was, that at one birth | 
I both a fon and daughter ſhould bring forth: 
This double birth, unthought of by my dear, 
Makes the execurion of the will appear 0 
Ambiguous to me, and therefore 
Muſt needs myſelf to better heads appl. | 
Sey'n thouſand Fans, my dear's eſtate is priz'd ; 
In this odd caſe I crave to be advis'd. 
This to divide, according to the will, 
Betwixt us three, I pray exert your ſkill. 


' ” 


Whatever 


* 
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Whatever privilege the widows have, 
By force of law, moſt willingly I crave. 

To lawyer, for advice, I'll give no fee, 

My huſband's will a law ſhall be to me. 


Anſwered by Mrs. Anna Wright. 


When fir the widow's mournful caſe I read, 
My ſympathizing heart with grief did bleed: 
Her I'll aſſiſt, ſaid I; her Joubra reſolve; 

Then in my mind I did the caſe revolve: 

When ſoon the widow's ſhare, by will, I found 
To be no leſs than juſt two thouſand pound: 

One thouſand pounds left to her daughter dear, 
And juſt four thouſand to her fon and heir. 


| Repojitory Solution, | 
Becauſe the ſhare of the fon was to be zds, and the mother's 


2d, it follows, that the ſon's ſhare muſt be double the mother's 
ſhare 3, and by the ſame way of realoning, the mother's ſhare 
muſt be double the daughter's ſhare ; therefore, take any three 
numbers in geometrical progreſſion, whoſe common ratio is 2, 
ſuch as 4, 2, and 1; then to divide the teſtator's fortune in 
the proportion of thoſe numbers, it wiil be, as their ſum, 7, is 
to 7c00 |. ſo is 4 to 40001, the ſon's ſhare; and as 7 is to 
| 7000, ſo is 2 to 20001, the mother's ſhare, whence 1000 l. is 
the daughter's ſhare, 3 


Queſtion XXIV. By Mr. Amos Fiſher. L. D. 1712. 


I have Holland and muſlin, and Scotch cloth good ſtore; 


I have cambric you never ſaw better before: 

The number of ells of each fort 1 can't tell, | 

But the whole ſum , 1 cemember right well, 

Was juſt thirty thouſand; nay, more I can ſhow, 

The firſt and the laſt, I very well know, | 

Being multiplied together, prov'd to be the ſame ſum 

To which the product of muſlin and Scoteh cloth did come; 


And the ſquare of the Holland and cambtic, when join'd 


In one ſum, will be one hundred and ſixty millions you'll find. 
© 11 © oo» 09 Likewiſe--- 
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Like wiſe, if the ſum o' th? ſquares of the other two you then take, 
Viz, _ and cloth, they twice fifty millions exactly will 
make 
But the number of ells that each ſort did contain 
I would willingly know, but [ labour in vain; 
And if you don't help, I'm afraid of my brain. 
One thing I forgot, which is proper to tel!, 
The Holland was moſt, by many a fair ell. 


Anſwered by Mr. John Newbold. 


Good Mr. Fiſher, I am your well- wiſher, 
If draper or Scotchman. you be ; 
And have ſent you the anſwer, as plain as I can, ſir, 
Tho? unſkilFd in the commodity. 
In the Holland I'm right, and the cambric white; 
But the other are dubious, whether 
Are the greater o th* two, ſo I leave it to you, 
Till time will permit you to meaſure. 
Twelve thouſand the firſt, four thouſand the laſt, 
The other two are“ eight and Þ (ix; 
But the number to each are out of my reach, 
There's no certainty what to affix. 


Holland 12000, muſlin 8000, Scotch cloth 6ooo, and em- 
e 4000 


£2 - Repoſitory Solution. 


Put 1 © and 25 for the number of ells of the Holland, 
muſlin, Scotch cloth, and cambric reſpectively. Then, by the 
queſtion, we have x +y + u + 2 30000 Sa. x * . xx + 
22 = 160000000 = b. and yy + #u u= 100000009 . From 
the firſt of theſe equations we have x +2 = a— yu; there- 


fore xx+2x2+22=@—yJ—#u. but x x + 2x Ea = 


b+2 uh by the ſecond and third equations; whence a—y —u 
=b+2uy. By the fourth equation yy u#u=%c. We have 
now two equations involving the unknown. quantities, & and y, to 
find their value. By the firſt of theſe equations we get 44 — 
20)9—2aun+Inty yy +uu=b+2Uu5, . 44 — 2425 — 
2 4 . for 'y y pat its value aeg: mar have 


| * i. e. 8009 — + bros. 
4 4 
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44 — 225 24 TC. oy uy SAA = I4oco. 


. Having thus found the value of y + , we ſhall have x + 2 
= 16000, which call m; then x + 2 = n, which. ſquared be- 
comes * + 2x2 +22z= m*; from this takexx ＋ 2 2 = 6, and 
there remains 2x2 or 225 m —b, Again * +2 x2 +27, 
being equal to m, and 4xz= 2m* — 2b, we have * —- 2x2 
+ 2*=2b—m?, andx—z = /2b6 - from this value of 
of x— z, and that of x + 2, equal to m, we find x = 
m+y/ 2b — nm m— 9 b — m* | 

- „and x = - . Conſequently the for- 
mer is equal to 120co, and the latter 4000; whence y = 8000, 
and # = 6000; or y = 6000, and # = 8000, 


Queſtion XXV. By Mr. Alexander Weedon. L. D. 1712. 


* 


If a ſquare piece of timber be 
Exactly twelve feet 7 
Three inch th? fide o th? leſs ſquaze baſe, 
The greater twenty-one ; | 
Then this. I very fain would know, 
How many feet in all, 
And what's each ſolid foot's true length, 
From greater baſe to th' ſmall. 


Anſwered by Francius. 
The-feet the timber does contain below you plain may find: 
Likewiſe _ foot's true length is ſhewn, according to your 
mind. oh 

The firſt ſolid fobt's length is 4.0136; the ſecond is 4.2208 ; 
the third is 4.4552 ; the fourth is 4.7272 3 the fifth is 5.0448; the 
- ſixth 5.42 ; the ſeventh 5.876 z the eighth 6.4408; the ninth 
7.1656 z the tenth 8.1352 ; the eleventh 9.5208 ; the twelfth 
11.7096; the thirteenth 15.8776; the fourteenth 21.9 104; and 
the 15th is 29.4849. 5 i: 
The rule for meaſuring the fruſtrum of a ſquare pyramid is 


this: to twice the ſide of the ſquare at top, add the ſide of the - 


baſe z multiply the ſum 1 72 ſide of the ſquare W 
* 8 C » 
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call the product the firſt number: alſo to twice the ſide of the 
| baſe add the (ide of the top; multiply the ſum by the ſide of the 
' baſe ; call the product the ſecond number; add theſe products 
together, and multiply the ſum by the height of the lum; 
call that product the third number, which divide by 6, gives the 
ſolid content of the fruſtum. | 
According to this rule, the ſolid content of the ſquare fruſtum, 
whoſe perpendicular height is 12 feet, and the fide of the greater 
: baſe 21 inches, that of the leſſer 3 inches, will be juſt 14 feet and 
; and as ſimilar ſolids are in a triplicate ratio of the cubes of 
their like dimenſions, it follows, that 14.5 : 13-5 : : 144 cubed : 


x 144 , the cube of the height or length belonging to 13.5 


ſolid feet, whoſe cube-root 144 X-.97645 being taken from 144, 
leaves 3.3912 for. the length of a ſolid foot next the greater 
end; wherefore, if we divide 12.5, 11-5, 10.5,. &c.. conſtantly 
by 14.5, and extract the eube-root of thoſe quotients, the roots 
ſo obtained being multiplied by 144, and the products ſuc- 
ceſſively ſubtrated from'the laſt found _— leaves.the len 
of each ſolid foot from the greater end; but the laſt operation 
will give the length of half a foot next the leſſer end, becauſe 
the whole fruſtum does not contain an even number of feet, its 
ſolid content being only 14 r cubic feet. NET 


-Queſtion XXVI. By Mr. John Burnet. L. D. 1712. 


Suppoſe, fir, a bufhel be exactly round, 

"Whoſe depth being meaſur' d, eight inches is found; 

If the breadth eighteen inches and an half you diſcover, 
This buſhel is legal, all England over. 

But a workman would make one of another frame, 
'Sevn inch and an half muſt be the depth af the ame; 
Now, fir, of what length muſt the diameter be, 

That it may with the former in meaſure agree? 


& Amſwored by Mr. Thomas Shepherd. t 
The diameters length, if the workman would know, 
To pleaſe his nice fancy, unto him pray ſhew 
The anſwer that I have here placed below; 


- Viz.” 67 1 he: | 
1 % — ar 


— ** = op + , * 
* 


1 
. 


Repoſitory 
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Repoſitory Solution. | 

Let x be the diameter of the required buſhel, . 7854 = a, 8 , 
18 7 c, 71 = d. Thea, per queſtion, ah Xxx =ccda. For 
the content of a cylinder is found by {quaring the diameter, 
multiplying that ſquare by .7854, and again by To depth; from 
whence is derived the above equation, wherein x x = _ and x 


3 7 6 h 
== or X c 7. in this caſe equal to 18 4 X 1.0328, 


that is 19. 10630, the diameter required. 


Queſtion XXVII. By Mr. John Wilſon, - L. D. 1712. 
If to my months you ſhould add half their ſum, - 
And one-eighth more, and then ſhould ſubtract one, 
The refidue would fuch a number be | 
As twenty-one, being ſquared, afſuredly,. 

Anſwered by Mrs. Mary Nelſon. | 
To gueſs at your parts, by the length of your tinte, 
oY for the Edles, and juſt in your prime. 
If any thing more in your praiſe can appear, f 
Engage, Mr. Tipper, to inſert it next year. 

But ſince Im obliged your age to diſcover, 124 
You're juſt two and twenty years, and eight months over. 
ae Kepeſſtom Solution. OY A 

Let x be the perſon's age in months: then, by the queſtion, , 
bet r 
N 


x + * + £—1=21 x 213 hence = : 
* 213 that is, 13 — 0 $X 21X 21 = 3528 and therefore 3 


= 3530 = 272 months, or 28, years: eight months. 
Queſtion XXVII. By Ar. Henry Veighton.. 


I bired a horſe for to viſit my dear, | 
A lovely ſweet maid of complexion maſt clear, 


At three · pence a mile for the hire we agreed, 
So from London to * I rode wWi ſpeed. 
N * peed, 
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Being miles ninety-four,, and it lieth full weſt; 
Bur when I came there, my dear virgin I miſo'd, 
For ſome time before ſhe was gone to Weſt Cheſter, 


With a man, as they told me, ſhe hugg'd and kiſs'd, fir, 


| Nay, ſo very fond ſhe was of him, ſhe tit him to bed, 
And for ſeveral hours there with him ſhe ſtaid. 


This made me diſtracted, ſo away I ſer forth 


To Cheſter, which liech from Briſtol full north: 

I whipped and ſpurr'd, and I ſcower'd away, 

And, Woman! falfe woman i was all I could ſay; 

But the number of miles I did ride I'can't tell, 

My heart did with envy and paſſion fo ſwell.  _- 
When I came to Weſt Cheſter, | found to my joy 

That it was her own father had took her away; 

I ſtreight. made propoſals to marry his daughter, 

But he ſaid he'd take time for to think on the matter. 


4 J 


From Cheſter to London we directed our aim, 


And at ſixty-fix miles we to Coventry came, 

Where I preſs'd things ſo home that we made up the match; 
But to Briſtol, I muſt firſt ſome writings go fetch. 

(The raad's perpendicular to that laſt we came) 

And they promis'd to ſtay till I came back again. 

A young eager lover you need not bid haſte, 

When the nuptial joys he is ready to taſte, 

Upon my return we to London did go, 

But the joy of our marriage tranſported me ſo, 


That 1 never enquired the miles I did go. 


Now the man for the hire of his horſe he has ſent, 
And willing I am for to give him content: 


But how much is due, neither he nor I know, 


o more than the horſe that I rode on, I vow. 


Pray, fir, be ſo kind as to ſend me the ſum, 


And a bottle Pll give you, when that way I come. * 


Anſwered by Mrs. Mary Nelſon. 
When this charming young laſs you purſued ſo faſt, 
From London to Briſtol, ſo on in ſuch haſte 
At three-pence a mile, as you agreed before, 
I have ſet. down exact the anſwer, and no more. 


- Anſwer, 51. 138. 24d. 
wi ? Repeſitor 
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Repeſitory Solution. 


Let L reprefent London; B, Briſtol; W, Weſt-Cheſter. Join 


the points L. B. W with right lines, and LB W will be a right- 
angled triangle, wherein LB is given, equal . 
to 94, and the ſegment WC made by a 
perpendicular B C falling upon LW, equal | 
to 66, to find the hypothenuſe WL, and the 
perpendicular BC falling thereon from the 
angular point B. | . 
ut LB=g94=6" WC=6=25, C 
and LC =x; then becauſe the triangles 
LBW and LCB are fimilar, it will be / 
BL:LW::LC:BL, that is, 2: 23 B ——5 — 
+x::x: 4. Conſequently, by multiplying extremes and 
means, we get aa=2bx+xx; whence, by compleating the 
fquare and proper reduction, we get x =/aa+bD —b= 
66.6; which added to WC, gives 132.6 for WL: there- 
fore BC, which is equal to the ſquare-root of WC x CL, 
becomes 66.1, and B W =93.4. The perimeter of this triangle, 
together with twice the perpendicular B C, that is, LB + BW 
+WC+2CB+CL=94+93.4+ 66+ 132.2 + 66.6, or 
452.2, is the number of miles the lover has to pay. the hire of 
the horſe for, which, at 3d. per mile, comes to 11 33. and two 


= 


" = 


farthings, or 51. 138. 0 fd. | 
Having one fide of a right-angled triangle given, alſo the al- 
ternate ſegment made by a perpendicular let fall from the angu- 
lar point upon the hypothenuſe, the triangle may be conftruted 
geometrically, thus: | | 


. 


On the given ſide L. B deſcribe a ſemicircle L. C B;; from the 


points L and B erect in- 
definite perpendiculars 
to the right line LB. 
Make N equal to the 

given ſegment; upon 
which, as a diameter, 
deſcribe a circle LTDN: 
draw BST through 8, 
— center thereof: — | 2 | 

in the ſemicircle, equal B | L 


to BN, the part intercepted between the point B and the peri- 


. 
4 
— ww 
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phery of the circle LT DN, produce LC until it meets the in- 
definite e BW in . and LB W will be the triangle 
required. 


Demon. ration. Draw BC; then becauſe BL touches the 
circle in L, BT XBN=BL ; and by the nature of a right- 


| angled triangle WI. x LC EBL. Therefore BT x BN 
WL xLC. Therefore, becauſe LC=BN, BT= WIL, and 
WC=H7= __ equal to the given ſegment by conſtruction. 


The Prize Queſtion, propoſed by Mr. Peter Hingeſton, jun. (a Sehe. 
lar in Ipſwich Grammar School) L. D. 1712. 


Of the regular bodies Platonic you know., 
The dodecaedron twelve faces does ſhew, 
That are baſes of pentangled pyramids, join'd | 
By their tops at the centre. Now, fir, I pray mind; 
_ If, as large as each pyramid's bulk will admit, 
All the baſes be dug info concaves, to wit, 
Thto hemiſpheres, cylinders, cubes too and capes * 
| © Into pyramids likewiſe, triangular ones, | 
And quadrangular alſo; of each of theſe two, 
ln each fide one of them) fr, can you this do? 
If the matter? tis made of does weigh, being try d, 
Por each ſolid foot ſixty pounds, and the ſide 
Of each pentangle eight inches be, and no na” Gi 
By geometry, what it weighs juſtly explore. 


n 
Anfwer. Thevodecacdron weighs, after all 8 cavõꝰ 

ties are cut uy 60.6527 Pound jo | 56 02 
The bye end whoſe ſide is 8 inches, waa ol 


found equal to 392 3.43639 ſolid or cybic inches; and. thereof, 
or 326.95341 cubic inches the ſolidity of one of che twelve equal. 


pentagonal ſolids forming the e nne 
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Radi of the ſphere e : amen rata 
1us circumſcribin 1 = 
caedron « K 8 dne g. 7 11.21 
Slant ſide, or line joining * center rof the Joferaiding 1 
and middle of the ſide of the pentagon, which 
forms one of the faces of the dodecaedron, being 
equal co the ſquare- root of the difference between? 10.47 
the ſquare of the radius of the ſphere cirtum- 
ſeribing the dodecaedron, and that of half the ſide 
of the pentagon of the baſe - 4 
Perpendicular height of the equal 
mids, each of Sick is one - twelfth he whole 
dodecaedron, or the diſtance from the center of the 8. 908 
| dodecaedron to the center of the circle inſcribed in | 
the pentagonal baſe n J 
Radius of the circle inſcribed in the - pencagonal baſe? 
hee the pon a 


380g 
the pentagon; bein the fom Joo 

9 5 the radii e e 3 12.3102 
iteſt inſcribed 


Area XT the , le in _— 4 
icular height thereof, mul- 2 
Sele by by half che fide 2 0 


Side of the ſquare inſcribed in the A's 8.5266 
Area of the circle.inſcribed in the pentagon 9.20626 
_- of the greateſt apy” bed 5 79-6457 
lidity of the | "Po 
gonal — Wo $ 105644 
Salley 5.68 cube incribed in the peatagogal r- 7 92.3128 
ramid 
8 hemiſphere a bed! in the — 215.7843 
pyram Re, 
Solidity of the Wenn, cone inſcribed e. 
— 7 i 7 282.762 


_— of the greateſt 3 pyramid. inſerided 146.241 
in the pentagonal One = AED 7 T8, 
Solidity of the greateſt — pyramid ile 172.017 


in the pentagoual pyramid - 
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. Hence the excavations are as follow: | | 

Lav dne cubic inches. 

P Cubes "2 — 4 164.625 
8 Ki ne e's 5 G31:568 © 

: Ones - - - - 65. 24 

Two', Pyramids 8 N = 4.4 2 

Pyramids rectangular — — 344.035 

Cylinders . P. Le ae — © 251:288 

Total ſum of the e&vationn 2049522 


— 


Which being ſubtracted from 3924. 4363 5 1873.92239, or 

1874 cubic inches very near: theſe inches, at ſixty pounds 
weight to. a foot, or 1728 inches, will weigh 65.06 pounds; 
which differs from the anſwer above given about four pounds, 
and may poſſibly ariſe from th! N Lan: uſed in the ſeyeral 


_— Fr 
| Neeſon XXIx. "Propoſes by Mrs. Sarah Brown. L. D. 1713, 


I aſld my _ when ſhe would wed? 
. She cry'd, ſhe was too young, ONE 
And that th 2 ſtill ſome years ſtay; 1 
”), $0) K L aſked her how * | T 
Until my age being multi . 1 
> By&lt, — when you 14 2 
one-ninth, adding one-third. 
— bundred lacking nine; — 
pray you, ladies, help me/fand 
hat © age ſhe'll be whit we are join d a 


e by dh Dan. Hatton, nn 
To a true lover. I diſcover 
e The charmin * years; 
5 Which he may find, to eaſe his mind, 


J uft twenty- ſeven appears, 


5 * ERepefitomy Solution. | it 
Lets eren oe fair one's age; then, by the queſtion XN ̃ 


= 11. 8 ** 274 


&, —Y. +4 a * 
— - . 
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GOL Queſtion XXX. By A. W. L. D. 1713. 2 4 

At London, one morning, the ſun ſhining plain, = 7 * 
The ſhadow I found che Juſt fength of my cane, 
As I held it upright ; twas the tenth day of May, FF. 
Now tell exactly the time of the day. 


Anſwered by Mrs. Adway. 6 


London, laſt May the tenth, in morning time 
{ trow, I calculate, or well project, 
The fur's height forty-five, the hour was nine, 
© Minutes thirteen, ſeconds twice ten exact. 


Repoſitory Salditian. | A ei dich 
Becauſe the th of the ſhadow was equal to the perpendicu- 
lar height of the object which gave it, the ſun's altitude was then 
459. Therefore in the ſpherical triangle Z PO, where ZP re- 
preſents the complement of the-latitude, PO the complement of 
the ſun's declination, Z O, the complement of the altitude of the 
ſun muſt be 459 oo”, The angle ZFS, Z' 
or the time from noon, may be found by 
this rule; take the complement of the de- 
clination, the complement of the Jatitude, and 
the complement of the altitude; add them 
together, and take half their ſum; ſubtract 
the complement of the altitude from the 
half ſum, and note the remainder; then ſet down the arithmeti- 
cal complement of the co · ſine of the declination, and that of the 
co- ſine of the latitude, and thereunto-add the fines of the half 
ſum and remainder : half the um of - theſe four logatithms is 
the co-fine of half the angle of tho hour from noon. 


ef 


+ 
wo <1, za 


86 ö 
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£ Operation. 


ZP 38% 28/ Comp. latitude S. Co. Ar. o. 2061683 
P © = 69 46 Comp. declin, May 10. O. S. S. G 0 7662⁰ 
2 08 45 eee * 7 


153 14 Sum . | | | 

76 37 Half ſum | | sine 9. 9880429 

45 00 he | 

31 37 Remainder dine 9.7195249 
„ ee 040g: 


— — 


Half ſum © 9.9706990 


which ;8 the co · ſine of half the angle from noon, viz. Z PO 
209 48, this doubled, and converted into time, gives 2 hours, 
46 min. 26 ſec. and being ſubtracted from 12, leaves 9 hours, 
13 min. and 34 ſeconds. or the true time of the day. 


Queſtion xxl. By Mr, Robert Wilſon. L. IR 


A caſtle wall there was, whoſe height was found 
To be one hundred feet from. th* toꝑ to th ground 35 
Againſt. the wall a ladder ſtood upright, dey "> 
-l the lone length the caſtle was in height. 


fellow did the ladder ra # vella. 
1 of it) ten ſeet from the ſide 


Now I would know how far the top di TI 
: 1h; By pulling out che ladder owl 8 


a to  dnfevered by Me. John Boſwell: Fo 
Six inches half a quatter che t did fall, 
By — — m the wall. 
The ſame anſumed by Mr. T. Buſey, of St. Nicholas, in Kent. 


The ladder's deſcent muſt certainly be 
From the top of the wall, as hereunder you fee : 


501256 of a foot, or 6.01512 inches. 
WD... | 8 | Repoſitory 
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— > = Repoſitory Solution, 


Let AB repreſent the caſtle wall, CD= AB 
the ladder when pulled out from the wall. Now x 
in the right-angled triangle DAC we have 
D.C 100, AD 10; whence AC, equal to 
the ſquare-root of DC. — As, is equal to 
99.499, which taken from AB = 100, leaves 
BC= 6,012 inches, ELIT the Euer fell 
from the, 5 B. 


SD XXXII. By Mr. —— 1 D. 1713. 


Aktes farmers did meet as they rode on their way; 
The firſt to the other two farmers did ſay, | 

If you give me-two-thirds of each of your coin, 

Then eigh -_ * will be rater to mine. 

Nay, 1 he ſecond; if I ſhould receive 

0 Three · fifths Ns the ſame ſum 1 ſhall have: 
But if from 3 firſt, ay hths n 

2 Theo gu the ſame ei 2 5 2 
Inform me what eac 3 
Likewiſe, in ek what each man difburs' 


emed. Edens. 


Your K dit Se firmer, 1. 
By algebraic art do he * 
All whi ich you aſk FTdeover, 2 
Becauſe o th art J Rad you ate a lover. 
ni ge | S 
ber 2 d 15 4 2 
e 44 r | Nobles, equal to“ 14 14 44 
The third ' 393+ ens 13 3 {gh 


Put u for the nobles the Grit Farmer hol rho bed 


had, and for che number of nobles de 
| 2 dS, 3 2 


\ 


| per 
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24 = 8 5 theſe equations, . clad as fractions, re- 


ſpectively become 3 x +2 y +22'= 258, 5y+3Jx#+32=430z 
and 8 z{- 5x +5y = 688, From the ſecond of theſe equations 
ſubtract the firft, there remains 35 -œGAᷓ = 172 ; next multiply 
the ſecond equation by 5, and the third by 33 ſubtract the 
greater from the legs, and there will remain 1 
from this equation, and the former, multiplied by g, ve get 9 
= 105 — 86, and 92 2 1548 — 275 conlequently- 105 22 
— 1548. — 277 *.* 37 9 = 1034, and = 44373 n 1 
30 N and 3 Af e e warden 


geſtion XX XIIH A Mr. Peter Walen 1 — 
A noble lady, uf as noble parts, 07 HR 1 
Whoſe wit and beauty-crown'd her queer of beate z- 
Her noble works the” learned world amaz'd; '' 


As did theicaftles in the air ſhe raisd. e — 
im one of thoſe a certain night the laid:· 7 
Pho caſtie's nor her wul afraid; 
Tho in the air ſevn meaſur d miles wes e 


On the next morn betimes ſhe did ee 
Dy art, — — her ſeat a Rory higher. 
— fan ad quſt receiv'd its birth, 
ben lit be ert im down from thence to earth. 
bo "he forme inſtant the a ound did bear, 
Which came from earth, and pierc'd her tender ear: 
Well done (kid the: ſhe) PIl of myſelf demand, | 
(For why, my faneg ne'er was at a ſtand) 
How long my ſtandiſh was in falling 8 
Ho long the ſound was mounting tiſl't came hither? 
Come, artiſts, inform me, how it is to be done; 
- There are as fs ng tell — — 
But knowing there generous perſons may be, 
Who will 5 it for nothing, ſuch will oblige me. 


Anſwered by Mr. John Newbold. 
© Thoſe pyramids; w often fam'd in tory 


+ For the world's wonder, and for OY 
. on! = 
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And Babylon, ſo much by the ancients, praiſed, . 
| Muſt loſe their fame, now your vaſt fabric's raiſed. 
The Alps and. Pico ſeem their tops to droop,, .. 
And art bids nature's ſtately pride to ſtoop: 
The vaſt Sicilian hill, whoſe 2 expire 
Thick clouds of duſt, and vomit flames of fire, 
Strikes not ſuch wonder in bebolders ec, 
Or ſtupifies th' amazed faculties. azad 
The architecture in their works do ſhine, 
As from the product of a power divine. 
To name the Rach would be but tabour loft, 
Yet ' fear your expectations ſhould be croſt, 
The numbers underneath, if managed right, 
Will ſolve the demand, and giye the towering height. 


The time it was in falling was 48 ſeconds. | 


The- ſame, anner by Mrs. Mary a. 


Thar lady fo fait, wht her ſtandiſr Pt“ air, 
Let fall from a place fo ſublime; 

*Fre it cam to de ground or made any ſound, 

T was near forty- eight ſeconds ot time. 

But before that her ear the ſound could well bears, 
So ſlowly it its retreat; » 

Great Newton fo clear; has made it appear, 
*T was thirty- eight ſeconds * A G 


Ei ge 


Tbe ſp deſeribed b a heavy body, deſcending by the force 
of The oe in the firſt ſecond of ti of time, is found by experiment to 
be 16 N fect rand afterwards the motion is accelerated in a du- 
Plicace ratio of the time in; falling... In ſeven, miles there are 

6960 ſect ; therefore to find the time in which 2 body will 
from a 4" ge We) 2 feet above the earth's 
N lay, if 16 Pr feet require ſquare of 1% what will 


3696 feet require? Anſwer z 2298.47, the ſquare of the re- 
quired ume, whoſe ſquare-root, 222 is the number of the ſe- 
conds the lady's ſtandiſh was in falling ſeven miles. The motion 
of ſound is ↄbout 968 feet per ſecond; NT: Once 
which ſound will move over ſeven miles is N 
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Queſtion XXXIV. By My. Joliah Clayton. L. D. 413. 


4% FEY 


Sixty thouſand brave ſoldiers in'battalia there were, 

Placed im a vaſt plane, and in form a long ſquare, . 

Now on how many acres of ground did they ſtand, 

At two yards three quarters between man and man 17 

And howmany in rank and file will there bee, 

When their A to their length is as two is to three? 
| 


5 Anfwered by Ih: John Lewis, of Lankey in Cornwall, 


: 7 ſixty thouſond ſoldiers placed ſo be 
ä . In rank and file as two is to three, | | 
Place three hundred in rank, and two bundted in \file 
And the queſtion, to anſwer you will not fail; 
And on how many acres of ground they do ſtand, 
At eight feet three inches between each man. 


I anſwer, tis 9a neresof land, and 135 perches, 


The ſame; anſwered by Mr- deen 


Four ſeſquialteral'oblong'fquadron fand 
On ninety- two acres and three-fourths of laid 
And if they do their well-form'd order ket . 

The ranh err hundred and two bundlen fl 


l Repoſitory Solution « 
Put x and, y for number of men in rank Wor 
tively. Then, hrs _) * S 60000, and 29955125 
whence, 24 = 1 2 . 2, .conſequently, 222 . 2 60 


7 ='40000; Siet Spee 200, in the wald y j there. 
fore x = 300. Now, ad che diſtance” between every two adia- 
cent men is to be 2 r it follows, that the length bf 4 
ground covered by the battalion is equal to 299 * 2 5 or 


— 9 the product of theſe dimenſions, which 312 


n 


The 


2 acres s required 


— 


822.25 yards, the *breadth' equal to 199 & 5M or 475 | 
997 


* 
_ yards, being divided by 4846; the Gebe 14 in an 
ere, quotes 92. Hz, e acres and 7 and 135 2 * number 


,» 
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The Prize Queſtion, by Mrs. Anna Wright. L. P. 1713. 
Within the glorious firmament ſerene, 
Amongſt the conſtellations there are'ſcen 
The little bear, whoſe tail's end now dothzoll 
The neareſt to the frozen northern pole: 
But what ſtar was't, is what I'now require,” 
O'th' ſecond magnitude that did appear 
To be to the north pole the next of all, 

When firſt God framed this terraqueous ball ? 
Since which are years, (as beſt accounts relate) 
Fifty. ſev'n hundred and ſixteen complete: 

Its diſtance from the pole that time K ſhew ?. 
OY when requir'd,, rl do as much for U 


-* Anſwered by Mys, Sideway. 
The ſtar of the ſecond brightneſs that did roll, . 
At the creation, next the northern pole, 6 :| | 
Some call rhe: _—_ s tail, but others lay; | — 
'Tiscall'd of tail the antipen ultima. | 
Its diſtance then ſix degrees and one half + 2.4 
It:has been much nearer, now farther off. er.: 
When father Noah threeſcore was and — 51 
Moore than five hundred years before the too 8 
Ser, ten einne the pole it ſtood. 
5 200} 


k The fame, arfeered by Mr John Edens. 


When th! great t-Jehovab fram'd the ſkies,. . 373 
He made the earth and ſtars likewiſe, 3 
And plac'd them all as pleas'd-him beſt, | 

All rolling from che eaſt ro-welt, _ 
lens that motion; he-decreed-. 


rrarily, they ſhould proceed... ; 16 ATT 
F e 8 ; TER t 
hich, in {et times, theſe ſubjects they iv £46 £03 


Their mighty monarch's will obey - Ash r t 


; 
2 " 
If the accgyns, iv right a8 you. relate... , 
_ Since God did firſt mente . 1 e $23 , ie | 10001 — 
th dragon's tail you may be @ u „ ntniq Raid 
— ef. du 03 1; ang ? 
218199 nd. 
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And if yop view the ſcheme below,. 

Its diſtance from the ſame you'll know. 

The longitude of the firſt in Y 1% 29 / 14“ 


The ſtar in ꝗraco from ] add 124 33 30 
Longitude of that ſtar, 1712 133 44 44 
Moved in 3746 Nr n 0 52 53 


Remains the longitude at the creation. 732 5t- 51 


Latitude, according to Tycho, 66 360 north ; then, as the co- 
tangent of 237 307 is to the radius, fo is che fine of 72 517 
to the tangent of 22 33“, which ſubtract from the complement 
of the ſtar's latitude, leaves go” 1277. Then. 

As the co ſine of 22® 33“ is to the co-fine of 50” 12“, fo 
is the co- ſine of 23“ 30“ to the coffine of 6 48%: ſix degrees 
forty- eight minutes was the diſtance of that ſtar from the pole at 
the time of the creation. 


Several anſwers to this queſtion were ſent, amongſt which there 
were but four true ones, viz. by Mrs. Barbary Sidway, Mr. 
Richard Parker, Mr. John Edens, and H. B. and that ſo many 
were miſtaken in their anſwers, there are two reaſons: Firſt, in 
Sir Jonas Moor's, and ſome other catalogues, that ſtar (called by 
Kepler in his Rudalphine tables Tertia ab extrema in cauda Dra- 
conis) is accounted of the third magnitude; and thoſe who had 
recourſe to theſe tables,” taok the middle ſtar in the great bear, 
or the guard ſtar in the little bear's ſhoulder, to anſwer the queſ- 
tion. Bur thoſe, who! took Tycho's Catalogue, or Seller's Nor- 
thern conſtellations, where that ſtar is of the ſecond magnitude, 
truly anſwered the queſtion. A ſecond reaſon" was (although the 
difference is inconſiderable) ſome aſtronomers ſay, the preceſſion 
of the equinox is 4+," and others 30, ſeconds in a year. | 


It is proved by the writers fical aftronomy, that the 
earth, by a very flow — poles of the ecliptic, 
viz. 50% 3 in a year, occaſioned by the attraction of the ſun and 
moon on the protuberant matter about the earth's equator, has 
changed the apparent places of the fixed ſtars by more than a 
whole ſign, ſince the time of the moſt ancient aſtronomers. This 
being premiſed, if we ſuppoſe, as in the queſtion the time ſince 
the creation to be 3716 years, we ſhall find, that the equinoctidl 

K Points 
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points have moved in antecedentia in that time, 799 51/ 36”. 
Conſequently, if from the longitude of a known ſtar we ſub- 
tract 799 g1” 36“, there will remain the longitude of. that ſtar 
at the time of the creation, Now if we take a ſtar of the third 
magnitude in the northern conſtellation, Draco, called the Anti- 
penultima of the Dragon's Tail, whoſe latitude is 669 21/ 43, 
and longitude 1539 3” 11” from the firſt point of Aries; and 
conſequently, by unden therefrom, the preceſſion of the equi- 
noctial points in 5716 years, which is 79% 51” 40”, we ſhall 
have the longitude of that ſtar at the time of the creation, equal 
to 73% 11/ 31/7, Then in the ſpherical tri- P 

angle Pp#, where F repreſents the north 

pole of the equator, and p that of the ecliptic, 

we have given Pp= 239 30”, the obliquity 

of the ecliptic; p = 23® 38” 17”, the com- 

plement of the ſtar's latitude ; and the angle | 2 
PPS 16% 48 29%, to find P #, the com- 

plement of the ſtar's declination, or diſtance 

from the north pole of the world, equal to * . 

69 47', as was required, 


Queſtion XXXV. By Mr. John Wilſon. L. D. 1714. 


Aſſiſt you ladies that in art are ſkill'd, | 
And have the bitter ſweets of love once feel'd ; 
You I invoke, and on your aid rely, 
To help me in my teſt extremity. 
O how the ſcene is chang'd, as in a trice, 
I who could others counſel, want advice. 
Eliza's father, cruel both to 
And to my dear Eliza, furiouſl 
Snatch'd my deareſt from m'enciycling arms, 
And utterly denies out future charms 
Till I ſhall count the portion of m 4 
And what he's worth in all to him declare. 
Three - ſevenths of's eſtate my-dear's to have; 
The other four to his own uſe he'll ſave: 
Now what his eſtate is worth I fain would know, 
But he no more than this will to me ſhew; 
The pounds being cubed, the product of that ſum 
Will to a number of nine figures come, 
| H \ Which 
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Which by the ſquares of eight and three divide, 
And in the quotient ſtil] there will abide 

Of thouſands three hundred fifty-two, and more 
Nine hundred forty-ſeven, on which I pore 

Both night and day, but I no good can do; 
Therefore my whole dependance lies on you. 


 Arfwered by My. Peter Walter. 


Good fir rejoice, now you your point ſhall gain, 
And in your arms your charming fair detain. 
Then to the father with aſſurance go; 

Tell him you do his daughter's portion know, 
For tis the number which you'll find below. 


The father's eſtate, 5881, The daughter's portion 2521. - 


Repoſitory Solution. 
Let x be the father's eſtate in pounds; then, by the queſtion, . 

3 
ITT = 352947.3 whence x* = 203297472, whoſe cube - root 


588 is the father's eſtate ; and three-ſevenths thereof, which is 


252, is the number of pounds, or the fortune he intends to give 


Queſtion XXXVI. By Mes. Barbara. Sidway, L. D. 1714. 


A Gardener be had an upright cone 
Out of which ſnould be cut him a rolling ſtone, 
The biggeſt that e' er it could make: 

The maſon he ſaid, that there was a rule 
For ſuch ſort of work, but he had a thick 
Now help him for pity's ſake. . | 


+ Hufwered by Mr. Newbold. 
Honeſt maſon, thro* Mrs. Sidway's perſuaſion, 
Tu thew you the way for to cut _ 
The Font cylinder out of all cones without doubt, 
And this is the way you muſt dot: : 


* 
. 


* 
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Throꝰ one-third of its ® height, cut the cone right 
To its axis, and then you will find, | 
A cylinder in this caſe muſt have ſuch a baſe, 
For the greateſt to be of its kind, 


Repoſitory Solution. 


Let the ifoſceles triangle ABC repreſent a ſection of an upright 
cone through the axis; E F the diameter B 
of the greateſt inſcribed cylinder; A C* x 
7854 1s the area of the circle whoſe dia- 
meter is AC; and EF x 7854 is that 
of the circle whoſe diameter is EF: The 


E F x.7854; therefore — — N WER 0 


ET x 7854 = the area of the circle, whoſe diameter is 
EF; whence we have 5 A* DX-7554 for the foli- 
dity of the inſcribed cylinder EF HI, which muſt be a maxi- 
mum, but AC Xt is a conſtant quantity; therefore B D- x 
DG muſt be a maximum, Put BGS b, DBS; then DG 
SD- x, and BD. XxX DG = A- xxx, which being put 
into fluxions'and reduced, gives x ; that is, BD muſt be 
two-thirds of BG, and therefore the greateſt inſcribed eylinder in 
a cone is formed, by cutting the cone by a plane parallel to the 
baſe thereof, exactly at two-thirds from the vertex, or which is 
the ſame thing, one-third from the baſe ; ſo that the 2 
lar height of the greateſt inſcribed cy linder appears to be juſt one- 
third of the altitude of the cone. 5 


Queſtion XXXVII. By Mr. John Hodge, 'of Truro, in Corn- 
bo wall. L. D. 1714 XN 


Two eſquires of late, of noble eſtate, 
Once happen'd to fall at diſoo rcd. 
Their wrath grew ſo high, nothing could pacify, 
But the law, or = point of the ſword, 
2 


Their 
From the baſe; 
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Their council they were a jolly brave pair, 
And having good clients at hand, 

Reſolved to uſe them as friends, not abuſe them, 
As by this you may underſtand : 

In tavern being met, they concluded it fit, 
This matter in law to delay, 

So long as they nine could change places to dine, 
And make but one change every day, 
How long mult they ſic? tell, I pray. 


Anſwered by Mr. Thomas Dod. 


May ſuch amuſements always end raſh ftrife, 
DeſtruQve of the peaceful ſweets of life : 
Had tuey but ſat each day in different range, 
And liv'd to ſee how often they could change, 
They'd ſeen more days than all Methuſalah', 
Juſt ewenty-four, nine ſcore and ſix days. 


Anſwered alſo by Mr. Nathaniel Kew, of Bath. 


How few can we find ſo good of that kind, 

So generous, ſo wonderful civil; 

I have felt the curſt claws of ſome traders in laws, 
Deliver us, Lord, from that evil. | 


They muſt have continued 993 years, and 186 days, 


It is well known that 1 Xx2X 3X4X5X6X7X8X.9, or 
362880 is the number of changes that can be made with nine 
uantities. In twenty years there are 7305 days; conſequently, 

if 7305 give 20, then 362880 days will give 993 years, and 186 


Queſtion XXXVIII. By Mr. Crab, of Whitlackington, in So- 
| merſetſhire. L. D. 1714. 

A gentleman with his artificer did | 
Agree for the building of a round pyramid ; 


And 
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And for ev'ry foot ſolid the ſame did contain, 

Seven-pence was the price; no more, loſe or gain. 

And now I muſt tell ye, it was his good pleaſure, 

That when it was raiſed in inches ſix ſcore, 

Twelve hundred and fifty feet ſolid be more 

Built thereupon ; and let the height in this caſe 

From the top o'the ſame, to the center o'th* baſe. 

Be in proportion to the circumference there 

As five to four; and now obſerve here, 

It was.alſo agreed, that for the ſame pay, | 

To have a room in the ſame made ſquare every way 

As large as the cone will admit of, I ſay ; 

But I am in doubt he can't do't alone ; 

Pray help, therefore, in building this cone; ; | 

And the girt at the baſe, with the height, to him give, 

With the fide of the room, and what he muſt have 
For building this cone, is all I do crave ? 


Anſwered by Mr. John Newbold. 


What human pleaſures more delight the mind, 
Or ſolid notions ſatis faction find, 

Than center'd are in mathematic ſkill ? 

The ſweet endowment of that ſplendid quill. 
The queſtion thirty- eight is ſo ſublime, | 
It makes the nine harmonious numbers chime - 
Into a theorem of a high degree, 

Surſolid much adfe it will be; 

Which I determine by e ſeries, 


And underneath have ſolved all its queries. 
| | Feet. Inches. 
The circumference of the pyramid at the baſe 41 6 
The whole height of the cone '= gr 10 
The fide of the room + - "S1' 7 11 


The Cen is end fore; when the” Yes. in BAAN 
1878.1093. The charge of the building, 54 l. 158. 6d. 


Repoliery 
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Repoſitory Solution. R 


In the annexed figure, let AEFC repreſent the fruſtum of 
the cone, or that parc ot the building when it was railed only 120 
feet in height; and if we ſuppole the cone _ B 
compleared, then will E BY repreſent the 
remaining part, whole ſulidity muſt, by 
the queſtion, be equal to 1250 cubic feet, 
Draw BG perpendicular to AC, and put 
B D x, DGS a, and AC=y i hen 
BGS A x, and the circumicrence of 
the baſe = 3.14159 & , which put = cy. / 


Then a+x#:cy::5:4%4Xa+z7= 4 ＋ E 
5cy, and 4 . Again, G: Ac: : BD: EF; that 


is, a TX 1%: * 1 fo EF; and therefore === = EF. 


But Er*x*BD x .5854 is the folidity of the upper part 


ERF of the cone; which, by the queſtion, is 1450 teet; hence 


EF Dx .7854 = 12503 now put ,7854 = - and 1250 


q 3 c — — 5 "A 
=5; then 2 =IXa-rxz for a + * + write its value 


25ccyy 2360 1 286 

e and we DAVE r 5 nome or r whence 
** — = — 18.75 Cs = 73751-261, whoſe cube-roo!, 41,798, 
added to GD, 10 feet, gives 31 feet 10 inches, very near, for 
the whole height of the pyramid, Having the value of x, and 
the height of the pyramid, the value of cy, which MEET 


becomes 44 feet 6 inches, and the ſolidity of the whole cone equal 
to 2367.976 feet. To find the fide of the inſcribed cube, let 
the area of the ſquare inſcribed in the haſe of the cone be put 
equal to * = 87.252, and # for the ſide of the tube fought 
5 the perpendicular of the whole cone = 51:10 feet; then 


bb: : Dna ='the area of the face of the 
| 3 cube, 


\ 
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cube, which multiplied by x, gives x2 —_ => and muſt 
be equal to x? ; whence ® Xx b—x* = bbxx; this equation, 
by ſquaring Y - x, becomes 4˙ —2& YT x x 
for 550 —a a, put m*; and for = write p*; allo lets = = | 
our equation then becomes p — 2 5# = x*, which properly re- 


duced gives x.= \/p* +55\'— 5= 7 feet 11 inches, the ſide of 
the inſcribed cube. Now from the ſolid content of the whole 
cone, which is 2367-9706 feet, ſubtract the content of the cube, 
equal to 490. 161 feet, there will remain 187:.815 cubic feet 
when the room is deducted, which, at 7d. per icot, comes to 
541. 125, very near, for the whole charge of the building. 


Queſtion XXXIX. By Mr. Richards, of St. Thomas, near 
Exon. L. D. 1714. ; 


The firſt king of Aſſyria, Ninus by name, 
Took to wife Semiramis, that valorous dame, 
|| Who repaired old Babylon when *twas decay'd, 
And by martial courage made her enemies atraid. 
But one thing to her fame-I think proper to quote, 
Which is, oi all others, moſt worthy of note; 
*Tis that obeliſk of marble ſhe cauſed to be fet 
From the Armenian rocks, and in Babylon ſer. 
'T was pyramid-like, the baſe twenty feet ſquare, 
Of one bold ſtone, and (as authors declare, 
f meaſur'd) one hundred and fifty feet high: 
This was @ prodigious carriage you'll ſay, _—_ 
Now 2 the wildneſs ot tancy) ſuppoſe, 
Being ſunk in Euphrates, it were to be roſe, 
What weight were ſuſficient to raiſe it up. 


5 
= o 
" 
* 


Till the point of the ob'lifk/ catne up to the top,. 
Or ere at the water? How 8 . 
M. aſt be added, to bring it as it was before 
It was ſuch? 1 mean, the whole: ſtone above water ; 
For when we have done this, we have finiſh'd che matter, 
For I hope chey Il take care and not Gnk it again, 
If Euphrates ſalt water its weight will ſuſtain. 
» | a 
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e 


juſt ſo much of its weight as 


Anſwered ly Mr. Newbold, 


When noble thoughts inveſt a noble ſoul, 
And martial courage all their mind controul ; 
When female ſpirits dare encounter thoſe 
Sad dangers we to fancy ſcarce ſuppoſe, 
Darting their courage through their ſplendid eyes, 
And maſter danger with the leaſt ſurpriſe; | 
Oh] Semiramis, what ſtrange acts ! find 
Recorded of thy generous mind? 
Eſpecially the ſtately pile thou'ſt ſet in Babylon 
Has made thy works complete, 
And ſet the poets wits at ſtrife to feign 

- Sufficient works t'immortalize thy name. 
Some fain would know how much *twill weigh, 
When in the air andin the ſea. 
And for to pleaſe the' minds of thoſe, 
Their whole requeſt I here diſcloſe. 


| Tun. cwt. qr. th 
To raiſe it tothe ſurface - - 939 3 2 1 
To be added to raiſe. it out | - 673 12 3 25 
The weight in the ae 13512 16 7 


This calculus is according to Mr. Ward's tables of ſpecific gra- 
vities, and differs conſiderably from thoſe taken from the Philo- 


ſophical Tranſactions, | 


A body heavier than a liquid being immerſed therein, loſes 
l * . that of a bulk of a li- 
quid equal in magnitude to the ſolid immerſed. This js proved 
by the writers upon natural philoſophy. . Let the weight of a 
cubic foot of marble be called a, that of a cubic foot of ſea wa- 
ter b, and put s for the ſolid content in cubic, feet of the ſquare 
pyramid = 20000; then it will be 1:4:4 5:54, the weight of 
the marble pyramid : and again, 1:5: :: bs, the weight of a 
bulk of ſea-water, equal in magnitude to the pyramid. Conſe- 
ener $a—5sb, or =*, is the weight in air that will be 


to raiſe the immerſed ſolid to the water's ſurface. The 
| | weight 
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weight of a cubic foot of marble is, by Ward's Tables, 2711 oz. 


and that of a foot of ſea-water 102 oz. averdupoize ; therefore 


expounding @ by 2711, and 4 by 1028, we ſhall have a — 5 
X S 33660000 ounces averdupoize weight, which being divided 
by 35840, the ounces in a ton, gives 939 ton, 3 cwt. 1 qr. and 
26 1b. for the weight required to bring it up to the ſurface of the 
water ; whence the weight to be added to raiſe it out, is 57 3 ton, 
13 cwt. and 24 1b. found by taking the weight requiſite to bring 
the pyramid to the ſurface of the water, from the whole weight 
thereof, which is 1512 ton, 16 cwt. 2 qrs. and 22 Ib. which dif- 
fer from the above numbers by only a few pounds weight. * 


Queſtion XL. By Mr. John Newbold. L. P. 1714. 


In walking the ſtreet, I met a briſk blade, 
An honeſt old lad, and a cooper oy trade ; 
He was merry in mind, but his whiſtle was dry; 
You'd have laugh'd very much in hearing him cry. 
Any buckets, or tubs ? any barrels to mend ? 
Here's hoops of ev'ry ſize; pray make uſe of a friend. 
J 'obſerv'd him a man of abundance of rattle, 
And that moſt of his knowledge conſiſted in prattle : 
I contrived my matter to give him a rub,  — 
So I aſk'd him to make a conical tub; | 
The greateſt baſe thirty inches, and a hoop juſt ſo wide 
Should, if placed upright, the whole tub circumſcribe, 
To anſwer the four ends of the diameters right, 
And hold in ale gallons nineteen, ninery-ei . (19.98) 
To work he ſtreight went, but found x fill 
Was too ſhallow the problem propos'd to fulfil; 
So deſires in this letter the favour from you, 
To ſend the requeſt underneath very true; | 
The depth of the tub, and diameter leaſt, + © 
And hopes that the ladies will grant the requeſt ; _ 
And as a reward, now his brains are grown dunch, 
He'll treat them next year with aub-fall of punch. 


* 


To this queſtion. the editor of the Diary received but two an- 
ſwers, one from Mr. Eden; although 1 conceive (ſays the editor) 
« the queſtion very well explains the meaning, yet I find moſt 
« perſons were at a loſs in * it. Tis no more 2 

cc 


w 


| 
| 
1 
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find a fruſtum of a cone that will hold 19 gallons and 98 hun- 
„ dred parts, whoſe greateſt hoop's diameter is 30 inches, when 
placed perpendicular to the veſſel, ſhall touch the two ends of 
t each diameter: the leaſt diameter muſt be 18.236 inches, the 
* depth 11.9104 inches. | | 
| Repoſitory Solution. ks 

Let ABDE repreſent the conical tub circumſcribed with 
a circle whoſe radius CA is 15 & _- © 9 
inches, which put = 6, the perpendicu- 7 = 


lar height CF ); the leſſer diameter 
ED=2x, 339. 0g (the ale diviſor for a 

a circle) d, and the given content 
19.98 ale gallons 2 . Then we ſhall 
have þ* —y*=x*; whence 4 —49* 


= 42, and therefore (242 is the 


area of the top circle ED; to this add ©, the area of the baſe 


AB; and half their ſum, viz. A being multiplied by y 
| gives the content of the fruſtum very near; hence this equation, 


WILL =; which in numbers becomes 450 y—y = 


3586.41, and conſequently y = 12, very near: hence x = 

If — q and therefore ED = 18.0. But if greater ac- 

curacy be required then the ſame letters remaining as 9 we 
b 3— | | 4 ' | 

ſhall have = ix = by making uſe: of the rule 


page 17, for finding the true content of the fruſtum of a cone ; 
and by ſubſtituting F— for y, clearing the equation of 
fractions, — we get a T2 f —2Þþ 25 x8 
— ==, in numbers 11390625 + 151870 x + 101250 x2 
— 450x*— 30x* — x* = 28948312.35, reduced by approxima- 
tion, gives x = 9.1681; whence y = 9 nearly the 
ſame as before, but more accurate. 


—i 


C 


* 


The 
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The Prize Queſtion. L. D. 1714: being the Exciſeman's Petition, 


Ladies, as you are fair, be kind, 
And relieve my tormented mind : 
My father bred me at a ſchool, 
Where 1 learnt to the golden rule. 
To fit me further for great actions, 
J learnt all o'er decimal fractions: 
Then, as thoſe men who nothing know 
Are moſt conceited, I was ſoz _ 
And thought myſelf far to ſurpaſs, 
The moſt renown'd Sir Hudibras : 
And in mathematics greater 
Than Tycho Brache, or Erra kater: 
For I, by geometric ſcale, 
Could take the fize of pors of ale; 
Reſolve by fines and tangents 
Tf bread and butter wanted weight; 
An nd wiſely tell what hour o'th* day 

he clock did ſtrike by Algebra. . 
I no ſooner had got a ga gauger's Pe, 
Bur thus and thus appear'd my cafe : 
One day I was gauging at the Rain-deer, 


A image vel velld I chic, 


The which was called a 2 
Landlady, fir, then I did tell her, 
You've a ſtrange new caſk i th cellar: _, 
Said ſhe, I borrow'd it of a | 
But 1 * Do at one en 
ing in Jome place too 

My cooper tid? in't 2 5 5 E 
Then falt ſtrait the meaſures which I took | 
I enter'd in my dimenſiog- book, 
Eighteen inches one-tenth twas . 
The new head's diameter did contain; 
The other head was juſt ſixteen, | 
The bung was twenty, . "EI 

The heads twenty, and ſix - tenths more; 


Much ſhorter than't had been before. RFF 
I 2 > = T_— 
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Now ladies, I beg your aſſiſtance, 
From the bung to tell the diſtance 
Of each head; and what's the content 
| In ale gallons ? is the queſtion ſent: _ 
| Nay, worſer ſtill it did appear; 
| A ſtranger thing you ne'er did hear: 
| As ſoon as I looked in at top., 
*Durſt ſwore*t had been Vulcan's ſhop ; 
| For ſearching in amongſt the —_ 
| An iron ball * ſixty pounds 
| I found; and alſo one of lead, 
| | That came to ninety when *'twas weigh'd : 
| Nay, a cube of box one foot ſquare, 
Some part i thꝰ drink, the reſt in air, 
Was ſwimming on the top o'th' liquor, 
Which Vulcan, to make his ſpirits quicker, 
Had drank. great part of, and his fellows 
That knock'd the anvil, and blow'd the bellows ; * 
— So that the ſurface of the drink * 
Came up juſt ſo high, Ithick,, , 
Twas to the top oh head at each end. 
Where head and ſtaves interſect and bend: 
For there the axis it did lie 
To the horizon obliquely, _ Wees 
Quere: What liquor was there in the caſk? 
—4 8 tis an Herculean a | | 
Be kind, young ladies, in purſuing. 
To ſave a —.— man Regt Tr : : you”: 
Unleſs L anſwer what you ſeer. 
I ſurely ſhall diſcharged be. > o | 
Now, Mr. Beighton, I defireye; | | - 
To inſert this queſtion in your Diary. 4 
That they who do untie this knot, .- _;, 
For ten Diaries ſhall have their lot. - + 


To this queſtion (ſays the editor) I received a conſiderable 
number of anſwers ; but the difference among authors concern- 
ing the ſpecific gravity of metals, and the various theorems by 
« which they found the content of the caſk, and its vacuity, 
i cauſed ſome (cid ugk inconfiderable) difference. It would be 
endleſs, as well as needleſs, (in my ſmall room) to give you an 
| a g 1 account 


— —— 
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& account. of the whole operation, which could not well be ex- 
« plained, without a figure of the ſpheroid, and the algebraic 
s theorems deduced therefrom,” and would thereby be trouble- 
« ſome, as well as uncommon, in'a work of this nature. I ſhall, 
< therefore, omit that, and inſert only ſo much as anſwers the de- 
** mands in the queſtion.” 


Mr. John Newbold and Mr, John Eden geometrically demon- 
ſtrated, and algebraically wrought each demand. An abſtract of 
which follows, after Mr. Eden's anſwer in verſe. 

Anſwered by Mr. Eden. 

To the ingenious ſons of art I write, 
Who in the mathematics take delight. 
To cenſure others tis not my intent, 
But to the gauger my reſpect preſent. 
Hard was his fate that he this barrel found, 
Such are not common in a gauger's round; 
For if they were, others, as well as he, © 
Would often at their ve pulus ultra be : 

At his requeſt T here ſend my aſſiſtance, 
And from each head to th” bung the diſtance: 
And what the batrel holds F make appear, 
And what remains, tho' Vulcan's ATR there. 
Now fince this taſk did paſs the gauger ſo, 
Pray ſhew to him what I have done below. 


The ſpheroid's greateſt diſtance from bung to head 12,053. 
The leſs diſtance ? 27 — N . 577 


- 


The content of the caſk in ale gallons _ 


The iron ball, equal to cubic inches 217.048 
of Li -> - $29 EP iS 219.717 


The leaden ball 


The caſk's vacui — — e eee 
The box eme ee 1 Hg 0 Lap mee 
1 ' % — ( — 
The ſum, cubic inches 227% > 

- — 4 329 Fi} 


Which «re equal; to ale gallons * 


1 . 10 . 
Which dedudted from the whole content, leurs 14.66% 


ale gallons, the true quantity of quor remaning in be cal. 
1 l Anſwered 


1 —— 7; 


| 
f 
| 
| 
| 


N 
4 
6 
ſ 
| 
. 


to the tranſverſe axis, being put into one ſam, it will be as that 
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A Anſfevered by Mrs. Mary Nelſon, of Newmarket. 


Alas, poor man! you're. in a ſad ition, 

Who _ refuſe to anſwer your Hyg . 1 To 
If th' ladies grant you not relief with {| 
You may at laſt be ſo reduc'd indeed, | 
To ride like Hudibras on ſuch a ſteed. 
But ſince you are in ſuch a piteous caſe, 

For once I'll ſave your credit and your place; 

Here undetneath I've an{wer'd all your queries, 
Which gives me one fair chance to win the Diaries, 


{Here followed the anfwer as above.) 


Before we proceed to give an anſwer to this queſtion, it may 
not be improper here to obſerve, that the properties of the 
ellipſe are, generally ſpeaking, moſt eaſily nd briefly deduced, 

conſidering it as the oblique ſection of a cylinder, or as 
the orthographic projection of the circle by parallel rays upon a 
plane that is oblique to the plane of the circle. For the center of 
che circle, by this projection, gives the center of the ellipſe : any 
diameters of the circle that are perpendicular to each other, with 
the tangents at their extremities (which form the circumſcribed 
ſquare) and their reſpective ordinates, give conjugate, diameters 
of the ellipſe with the circumſcribed parallelogram, and the or- 
dinates of theſe diameters ; any parallel lines in the plane of the 
circle are projected by parallel lines in the plane of the ellipſe, 
that are to each other in the ſame ratio as thoſe of which they 
are the projections: any axea in the Jae of the circle gives, by 
its projection, an area in the plane of the ellipſe, which is always 
to — area in the plane of the circle as the tranſverſe axis of the 
— to its ſecond axis, the cylinder. being ſuppoſed. upright ; 
and any concentric circles give ſimilar concentric ellipſis; it is 
alſo evident, that any ordinates rightly applied to the tranſverſe 
axis of the ellipſe, are projected into parallel cords in the circle of 
the cylinder's baſe, reſpectively _ to the ordinates in the ellip- 
ſis of which they are the projections; from whence it follows, 
that the ſquare root of each difference between the ſquare of half 
the conjugate axis and the ſquare of each, of any two ordinates, 


ſum 
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ſam is to either of thoſe roots, ſo is the diſtance between the two 
ordinates,, to the diſtance of the reſpective ordinate from the cen. 


ter of the ellipſe, which being applied to the queſtion before us, 


gives the following | | | 
| THEOREM: - . 
The ſquare root of each difference between the ſquare of half the 


bung diameter, and the ſquare of half the diameter of each 


head, being put into one ſum, it will be, as that ſum is to 
either of thoſe roots, ſo is the length of the caſk ro the diſ- 


tance of the reſpective head from the bung. 


Inches. 
The greater head diameter is E 18.1 
The leſſer head diameter is „ 1 GS 
Bung diameter e e 20.0 
Length of the caſk _— * 20.6 


From theſe dimenſions, by. uſing the above theorem, we get 
12.053 and 8.547 inches for the reſpective diſtances of the heads 
from the bung diameter. Now An 
let A HD NM repreſent a _.- 
ſection of the ſpheroid by a plane 
paſſing through the tranſverſe and K 
conjugate axis of the 3 1 ul, 
ellipſe, AB HD NM, whoſe 4 
center is C. 3 HN M5 the pro- 
poſed caſk. - Put the known 
quantities M = 18,.1=H, HN - * 
ee oc out 
CS=12.053 = . CP = 8,547 =}. 259.05 d. Then by 
the well-known rules for <aſk gauging, the content of BH NMI 

L : 


will be Lab - EE — -, equal to 20.76 ale gallons. 
Join the points 5 H, and draw dH parallel to A D; chen draw 
ECF parallel to H; biſect the latter in r, and from C, draw 
the ordinate CI to the tranſverſe diameter E F, and let C F, 
CI, and 5 E be determined by the above given quantities; 
theſe will be found G Y equal to 20.02, 10.142, and 20.62; 
from whence we get Cr = 8.7; conſequently r I = 1.44. The 
ſolidity of the ſegment 31 Hr is. 121 cubic inches very near, 
found by an eaſy approximation in Shirtcliff's Gauging, page 145. 

3 | The 


* 


[ar 
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The reſpective magnitudes of a ball of iron weighing 60 1b. and 
one of lead weighing go lb. are determined by means of a table 
of ſpecific gravities ; the former is 217.02, the latter 219.71 
cubic inches; the box contains 1728 inches: therefore 121.00 + 
217.02 + 219.71 + 1728; that js, '2285,73 inches, or, being 
divided by 282, 8.105 ale gallons, being ſubtracted from 20. 76, 
the content of the caſk, leaves 12.655 ale gallons, the quantity 


"ol vired, . . 

vie, We have here 8 the cube of box cotally im- 
merged in the liquor, there being ſcarce any room for it to ſwim, 
the ak wanting little more than an inch of being full. 


-*. Queſtion XLI. By My. Dod. L. D. 1715: 


9 rakiſh ſpark-the other night, 
- (Who'd-learn'd ſome algebra) 
Came home half drunk, as * uin might 
- __ - "From tippling all the day. 
His uncle chid him, and c 
He'd run thro? his eſtate ; 
And alk d, what he tharday did — 4285 | 2p 
To which he anſwer'd | 
The pence ſquar d and involy FP im, 
Five times their own ſquare root, 
Are one hundred ſixty-t]mq ß 
Vhence you may find it out. a 


| Anſwered by Silvia. 
Tour algebraic tipling ſpark 4 

Might well reel home, n the daily © 

III wear be was a learned blade, ee 
| Nr 2 2 | 
| ongſt pot companions he's no fool, 

© Who ſcores by theorem, and dritiks by tule: 

But to prevent his unde's farther Joſs, | p 

I here explain the mathematic doſe. | 


ae, 36 pence 
Ee Pente i 1681 be 3, whe pro hen wa hen 
this theorem ſolyes the queſtion #= , Z = $6. 


. 


The 


„ MATHEMATICAL REGISTER „ ©5 


The ſame anſwered by Mr. Richard Sandford. 


Well might his uncle blame the rakiſh ſor, 
- | For having ſpent three ſhillings at one ſhot 
Sure he'll no longer trifle time away, 
; But ſpend it leſs in ale and more in algebra. 


Repoſitory Solution.” | 
Put * for the pence he ſpent; then, by the queſtion, 


* * 5 Vn, or 5 * = 162 X 240 ; whence x = = (+ — 
6, and x* = 36, the pence required. 


41. oo LXII. By Mr. William Taxlovy, 1 D. 1715. 


As I was walking out one day, 

Which happen'd on the firſt of May, 

As luck would have it, I did Ty . 

A maypole raiſed” up on high, | 

The which at firſt me much ſurpriz 4% 

Not being before · hand advertis'd 

Of ſuch a ſtrange uncommon ſight; 

I-ſwore I would not ſtir that night, 

Nor reſt content, until Pd found 

Its height exact from off the ground: 

But when theſe words I juſt had ſpoke, 

A blaſt of wind the maypole broke ; 

Whoſe broken piece I found to be 

Exact in length yards ſixty- three; 

Which, by its fall, broke up a hole, | 
Twice fifteen yards from off the pole; 

— all that I can do. 

The maypole now being broke in wo © 

Unequal parts: to aid a friend, | | 

Ye ladies, pray an anſwer ſend. 


Anſwered by Mr. Joſeph Jeacock. 
To aid a friend, I here intend 
The maypole's _ to how 
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That if you pleaſe, you may with eaſe 
View it here below. 


5 Anſtwer. 118.3985 yards. 
This is found by the 47th theorem of 1 lib, Euclid. 


" Repoſitory Solution. 
Let CE be the maypole, B the point ND 
where it broke off, and B A = BE; the 
part which extends from the fracture to 
the ground. By Eu. 47. 1. AB*—AC'3 
that is 63 — 30 B C'; hence the 
ſquare- root of 3069, viz. 55.39, is the | 


height of the part CB left ſtanding ; to B 
which add AB = 63, gives 118.39 + for 
the whole height of the may-pole CE. 

. 5 | > A 


Queſtion XLII.  By'Mrs/Boydell, L. D. 1715. 
An aged fire, with his two daughters, came 

To town, and was defir'd to tell his name: 

My name, ſays he's a thouſand more than you, : 


Q 


And I. and if you add the other two, 

The number of this preſent. year they'll ſnew. 
The * num ral letters of our names (well ſet 
With the firſt letter of the alphabet) 

Make ſe venteen hundred and fourteen compleat. 
PII further add (to make the problem plain) 
Each ſingle name five letters do contajan. 


V' ſtands for 500, C for 100, L. for zo, V for. 3, I for 1, &c.. 


| Anſwered by Philo Tipperus, and by Mr. P. Sproſon. 
Whilſt Lidia for Lydia you cunningly write, | 
You think you may ſurely enſnare us; David 1006 


But David is aged, and Lucia is bright, - Lidia - 552 
So 'tis eaſy to —— Philo Tipperus Lucia — 156 
The daughters who to town with David came, — 
Lucia was one, and Lidia Vother's name. 1714 

„5 OO YO * | 
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Repoſitory Solution. 


Becauſe V ſtands for 5, and the father's is 1000 and 1 more 
than you (V), his age will be expreſſed. by 1005, Now as D 
ſtands for 500, DD will ſtand for 1000; and therefore VI for 6, 
becauſe V ſtands for 3, and I for 1. But the queſtion fays, the 
firſt letter of the alphabet may be uſed in all the names, conſe- 

uently we are at _ to join A with the letters already 
ound; it is therefore evident that DDAVT are the five letters 
which compoſe the old gentleman's age, and may, to form a 
proper name, be ranged into DAVID. Again, ſince all the 
numbers correſpondent to the ages do together make 1714, by 
the queſtion, it follows, that 1006 being taken therefrom, leaves 
the ſum of thoſe numbers which correſpond with the daughters 
ages, equal to 780; and, by proceeding in the ſame method as 
before, we ſhall find that 780 may be expounded by two L's, 
three I's, one P, one C, and one U: and as we before obſerved, 
we are at liberty to introduce the firſt letter of the alphabet as of- 
ten as neceſſary ; the names of the old man's two fair daughters 
may conſiſt of LLIIIDU AAC; and theſe may again be 
ranged into LIDIA and LUCIA, which anſwer the condition of 
the queſtion. in all its parts: for a 


; PAIID ſ 1006 - 
LIDIA eis expounded by! 552 

LUCIAJ 156 

1714 


Queſtion XLIV. By Mr. T. Hayward L. D. 1719. 
Within my garden, lying on the ground, 
A ſtone 5 — — * three hundred pound 3 
A little barrow likewiſe, ſix feet long 
Pve gat, tho? little, tis very ſtrong. 
Now, firs, becauſe the ſtone lay in my way, 
I ſold it to a maſon yeſterday, | 
Who bene my barrow, for to take it home, 
And call'd his two men——preſently they come; 
But one (being lately ſick) was very weak, 
More than five ſcore he could not undertake. 
How on this barrow muſt the ſtone be laid? 
Pray tell me z for this 39x is afraid, 
2 


| - 
68 THE DiarIlan REPOSITORY; OR, 


If he ſhould carry much, *twould. do him more 
Diſkindneſs than his ſickneſs did before. 


Anſwered by Silvia. 
To eaſe the feeble maſon's man, by true mechanic ſkill, 
The ſtone upon the barrow plan thus to be placed I will ; 


Of gravity the center lay, juſt ſo much next the ſtrongeſt, 
That diſtance *twixt the other may be two to one the longeſt. 


In queſtions of this nature, the reſult will be, the greater 
ſtrength multiplied by the ſhorter length, is equal to the leſſer 
ſtrength multiplied by the greater length; and here the barrow's. 
weight is not accounted for, otherwile it would require ſome ſkill. 


in ſtatics to reſolve it. 8 


Repaſitory Solution. 


Let C be the place of the center of gravity of the barrow, 
over which the center of gravity of 
the ſtone muſt be laid. Put B for | C | 
the weight of the barrow, d for the A. U B 
length thereof, ſix feet, 100 =a, w _ 
= 300, equal the weight of the ſtone, and AC = x; then CB 
d4 — x. Now, if y repreſent the required weight which the ſtronger 
man can ſupport, we ſhall, by the principles of mechanics, have- 


theſe equations, ax =d — # X y, that is, ax =dy— xy; and: 
8 _B+w—axd 
a+y = + w, from _— ac AS 
B + ¾/— 4. F* nn Fig 
If the weight of the barrow be not taken into conſideration, 
then B being = o, the value of x becomes equal to 5 and 


w 
„wa; in this caſe x = 4, and y = 200; fo that the cen- 
ter of gravity of the ſtone muſt be laid on the barrow-at_two feet 
from the ſtrongeſt man. : 


- Queſtion XI. V. + By Mr. Thomas Shepherd. L. D. 1715. 


Suppoſe the earthly ball's circumference 

Be one and twenty thouſand miles in length. 
Beſides fix hundred more, I-fain would know, 
How far the head of any one doth go. 
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More than their feet? (but yet I muſt diſplay 
The matter more, or you'll not find the way.) 
One that's five feet and ſeven inches tall, 

To go in length upon this earthly ball 

Ten thouſand miles exactly, that is all. 


Anſwered by Silvia. 


Your thought is odd, but juſt the caſe is plain,, 
Our heads, in haſte, out-ſtrip our heels : 

And what in miles ten thouſand thus they gain, 
(Unleſs the man be drunk or reels) 

Without the help of magic or a ſpell, 

In arithmetic numbers I will tell. 


*Tis evident, in the caſe propoſed, that while the feet deſcribes 
an arch on the earth's ſurface, equal to 1000 miles, the head will 
deſcribe a ſimilar arch of a circle, whoſe radius exceeds the ſemi- 
diameter of the earth by. 5 feet 7 inches : therefore, as the ſemi- 
diameter of the earth, is to the ſemi-diameter increaſed by 5 feet 7 
inches, ſo is 1000 geographical miles to an arch exceeding 1000 
miles by 16.23 feet, according to Van Culen's proportion of the 
diameter to the circumference, viz. as 1 to 3.141592653589793. 


Repoſitory Solution, 


Let CE be the earth's radius, E A an ch of 1000 miles 
upon the earth's ſurface, E D the man's height, 
and DB the arch deſcribed by the top part Þ 
of his head; put CE r, EA=a, ED E 
=; then, by the ſimilar ſectors CEA, 
CDB, we have r: i EI 


DB; therefore DB—EA= =, becomes 
16.23 feet, by writing 8 r feet for 5, 1 

52800000 for 'a, and 18151417 feet for 2; | 
(this value of r is found by dividing the given circumference of 
the earth by twice 3.14159, &c.) So that whilſt a perſon 5 
feet 7 inches high walks 10000 miles upon as great circle of the 
earth, his head will deſcribe a ſimilar arch, exceeding the for- 


mer, by 16.23 feet. | : 
| | & 4 Queſtion: 


8 


| 
| 
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Queſtion XL VI. By Mr. Edward Elphick, L. D. 1715. 


Kind fir, I pray, can you to me declare 

A lofty tower's height, within the air? 
PII tell you how the height you well may know, 
Which in a problem unto you FI! ſhow. 

If from the rower's height there ſhould be laid 

A plane, whoſe ſurface fine and ſmooth is made, 
To meet the earth, three hundred feet and four 
From the foundation of this lofty tower; 
And then a body which.in pounce doth weigh 
Juſt fifty- ſix, you on the lame plane do lay; 
Juſt forty pounds will the ſame ſuſtain, 

From ſliding down on this deſcending plane. 
But, artiſt, I apply myſelf to you, 

(The tower's height) to calculate it true. 


Anſevered by Anna Philomatha. 


' Your tower's lofty and ſublime, 
Your problem rational and fine ; 

\. Your method juſt, I like the notion, 
Which join with numbers, weight and motioge 
But ſure it is contriv'd to vex 

| ur uninſtructed ſofter ſex ; 

ou try our weaknefs, ſearch our flaws, 
By algebra and ſtatic laws: | 
Yet to untie your curious knot, | 
Since *tis a homely virgin's lot. 
Pleaſe to accept -/ kind, officious aid, © © 
Who am a rural and mechanic maid, 1: 


By a known principle in niechanies, the accelerating velocity 
or weight of bodies on an inclined plane, is to their accelerating 
velocities, or weight in their perpendicular deſcent, as the ſine of 


the angle of inclination, to the radius; or, as the perpendicular to 
the length of the plane conſidered, as an hypothenuſe ; and there- 
fore in this queſtion; the proportion of the perpendicular to the 
length of — being given, as 40 to 36, or as 1 to 1.4. 
Let the perpeni be 

and put the baſe 304 ; then 1.96 #* —#* =0.96#* ] 
* IRDS 5 2 


lar ſought be = x the hypothenuſe will be 1.4 x, 


by 
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by 47 Euclid 1; and by diviſion and evolution, x = > = 
| | v.61 


310.27 feet required. | 
| Repoſitory Solution. 

The curvature of the earth for the ſmall length of 304 feet is in- 
conſiderable, and therefore may be taken as a ſtreight line, to 
which the tower is | xp wagon this premiled, in the right- 
angled triangle ABC, the tower's height is C 
repreſented by B C, the inclined plane by 
CA, and AB is given, equal to 304 feet. 
If a weight of 56 pounds be kept in equi- 
librio upon the plane AC, by a weight of 40 | 
pounds, hanging freely in a direction per- | 
pendicular to the horizon, then by mecha- A 5 
nics, AC: CB: : 56: 403; whence AC x 40 =BC x 56; put 
AC x, BC=y; then 40x= 56 5, and ** - 304 


from theſe equations we get x = 22. 304 ＋ 5 hence 56. 


— — — , ' — — 2 
55 —40 3), or 56* — 40 into y y =40* x 304 ; that is, 
1536 * = 40* x 394 , extract the ſquare-root of each ſide the 
equation it becomes 39.2 y =.12160 . % = 310.264 feet, the 
tower's-height required. 


The Prize Queſtion. L. D. 171. 
When Phcebus had upheav'd his golden head, 
From the ſoft pillow of his ſea-green bed, 
And with his riſing glory had polle!s'd 
The ſpacious borders of th? enlighten'd eaſt; - 

*In Albion's channel, off from the cliffs of Dover;. 
Where I could ſcan that famous channel over, 
And make bright Calais ſhining in the eaſt, 

Our ſhip then lying almoſt pointing weſt, 

The day ſerene, and fit for obſervation, . 

I ſent a ſhip to form a ſecond (tation : 

Then I obſerved my angles for to be a 
Twenty four and eighty-lix degrees 3- 


.* 24? and 863 


72 


Which on a wave from Calais bank d 
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And at my ſecond I the object ſees, 

At Þ+ forty-cight, a hundred twenty-nine degrees: 

This being known, how far's each ſhip from th'other ? 

Likewiſe, how far off Calais and off Dover ? 

But e'er the caſe determin'd will appear, 

The following lines to you I muſt declare: 

Being on Dover's beach, an object I eſpy'd, 
id glide, 

In equal times it equal ſpaces run, "> 

From whence its rapid motion firſt begun. 

Forty five feet was each wave's true diſtance, 

And in a line approaching me did dance 

+ Two hours twenty-five minutes, ten ſeconds more, 

Ten thirds, thirty-three fourths (the wave did roar) 

And thirty-ſix fifths, is the true time I found, 

From my firſt ſight to's breaking on the ground; 

Which was the place I ſtood upon. | 

Now I would know how far the diſtance run ? 


Which being known (what undetermin'd were, 


If rightly managed) true proportion bear. 
_ _ Anſwered by Mrs. Mary Nelſon. | 


Maſter Tar, 1 proteſt, I'm not pleas'd with your query 


You've ſent at this time to be folv'd in your 

Methinks it looks like an ill natur'd demand, 

To offer to puzzle us ladies at land 

Tho? TR to believe, if a trial ſhould be, 

That you'd puzzle us worſe, if you had us at fea ; 

But methinks I can gueſs how you ſparks are inclin'd, 
You are always beſt pleas'd when the ladies are kind; 


Then to ſhew what we maids of this brave Britiſh nation 


can act here at land, or at ſea on occaſion, 
To each of your queries I've ſent you an anſwer, 


And all of them right, denyꝰt if you can, fir. 


(Here follow'd the anſwer.) 


< To this queſtion, beſides a number of falſe adſocrs, I re- 
ceived" (ſays the editor) ten true ones; and becauſe I ſee ſo few 


..+ 48* and 129® 32 h. 25 min. 10” 10” 337 367. 


amongſt 
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amongſt ſo many ingenious correſpondents, I am apt to believe 
it was as difficult as *twas an uncommon queſtion ; for which 
reaſon I ſhall here give you the ſolution, and the algebraic me- 
thod by which the ſame is found. Sir Iſaac Newton, in his Prin- 
cipia, ſays : ** Let there be a pendulum, whoſe length, from the 
A 2m of ſuſpenſion to the center of oſcillation is equal to the 
«© breadth of any wave; then, whilſt the pendulum makes an 
* oſcillation, the wave will paſs over a diſtance equal to its 
* breadth.” From which, pR the nature of pendulums, is raiſed 
the following theorem: Let the diſtance run a, the length of a 
ſtandard pendulum = p = 39.2 inches; the ſquare of the vibra- 
tions in a minute = f = 3600; 5 = 45 feet or 540 inches, the 
breadth of the wave, and 7 = 2 hours 25 min. &c. = 145.1696 


minutes; alſo r 45 feet, then 3: : E but 2 the 


number of vibrations it will make in a minute; and multiplied 
by r, will be the feet the wave will move in a minute. But r x 


N TEE) | | a 2 fp 
JAE and conſequently, by reduction, @ = 7? x V2 


1 1 


s 

-= 105600 feet = 20 miles, the diſtance from Calais to Dover. 
In the following figure C repreſents Calais, D, Dover, A the 
firſt ſhip, B the ſecond. Then | 
| Calais to Dover, C to D 20 miles 
| Dover to the firſt ſhip, D to A 13.5192 
om Dover to the ſecond ſhip, DB 18.1583 

om q Calais to the firſt ſhip, CA 22.4008 

, | Calais to the ſecond ſhip, CB 11.7238 

- Firſt ſhip to the ſecond, AB 13.0853 


The angles DAB 869, C AB 24, DBA 4g%, CBA 1290. 
| Repoſitory Solutio a | 

According to fir Iſaac Newton, a wave runs through its breadth 

in the ſame time that a pendulum, whoſe length is equal to that 


' breadth, ocillates or vibrates once; therefore, by the nature of pen- 


dulums it will be, as the ban of a pendulum vibrating ſeconds, 
viz. 39. is to the ſquare of one ſecond, ſo is the length of a 
; — equal to the breadth of the wave 45 feet or 540 inches, 

to a fourth number N ſquare root, viz. 3.717, 
. 18 
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is the time a pendulum of 540 inches in length takes to vibrate 
once; but in this time the wave paſſes through 45 feet; there- 
fore ſay, if 45 feet is moved through in 3.717 ſeconds, how man 
feet will the ſame wave move through in the given time, whi 
is 8710. ſeconds, the anſwer will be 20 miles very near, and is 
the required diſtance from to Dover to Calais. This being de- 
termined, let D repreſent Doyer, C Calais, A the place of the 
firſt ſhip, B that of the ſecond . | 
ſhip; draw AD, AB; thea 0 
by the queſtion, the firſt two _ 
obſerved angles were DAB, 
C AB, equal to 86“ and 249 
reſpectively ; and from the ſhip 
B the obſerved angles were 
DBA 48% and CBA 1299. . 
Now inthe trapezium ABCDA, WF= 277... UL 
we have CD= 20 miles, found | A 
as above, and the' angles DAB, CAB, DBA, CBA deter- 
mined by obſervation, equal to 86, 24, 48, and 129 5 Aga to 
find the ſides and remaining angles thereof, Becauſe the apgle 
DAB is 86®, and CAB 24, therefore CAD becomes 62. 
the ſame manner the angle CBD may be found by ſubtract- 
ing-48* from 1299, and is equal to 819; hence we find all the 
other angles to be as they are marked upon the figure. Now 
let a, ö, c, d, e, F be the fines of 489, 249, 819, 279, 629, 


and 46% reſpectively; then by putting AO x, we ſhall have 


247 ber ex 

BO=—, CO, N= conſequently, CO: DO:: 
=: : f: dae: 289: 298, or as 1 to 1.031. The 
ſum of the angles at the baſe of the triangle O is 729, 
therefore by the third axiom of Plane Trigono , it will be, 
2.031 : 031 :: tan. 36® : tan. o 38/. half the difference of the 
angles at the baſe of the triangle CDO, whence the angle 
OCD is 36% 38%, and ODC 35 22“. Now in the triangle 

CAD we have-CDA =842 22, CAD = 62, and CD= 
20, to find CA = 22,4008; and in the triangle CB D there 
are known, the angle BCD, 63* 38“; CBD, 817; and CD 
'== 20, to find BD = 18.138 3. In the fame manner the other 
diſtances required may be ety found, that is, DA = 13.52, 
„Der 11.72; md FB<= 15005... 7 Fn 77% | 

| PP: 4 Queſtion 


CB 20=a/ BI | B 


The content is eaſily found to be 2 actes, 3 roods, 17 perches, 
and .4528 parts of a perch. The drain will cut off an iſoceles 
triangle, whoſe two legs will be equal, repreſented by y, y. By the 
doctrine of fluxions theſe two theorems for finding y and & will 
come out : | | : „ 
Jad 38 e 
y=z 2 = 269.4435 yards ; and *= |} . — 
= 51.594357 yards. Now 1383.97 yards the whole area 
51.595785 = 13786.37543 ſquare yards, after the drain is made. 
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- Queſtion XL VII. By My. John Edens, of Teneriff, one of the 


Canary Iſlands. L. D. 1716. 


A little cloſe that lies in mooriſh ground, 
Is by the following ſides incompals'd round; 
A drain muſt be exactly three feet wide, 
And into equal parts the cloſe divide ; t lap) 
The length of which I very fain would know: N 
But here obſerve, it muſt be order'd ſo, 
That as little of the ſurface of the plane 
May be broke up as bly you can. 
uſt twenty chains the lopgeſt fide contains, 
he next meaſured is jwit fifteen chains: 
The leaſt in chains juſt x you'll ſee, 
To prove your {kill, you muſt explain to me, 
The juſt content equal part muſt be. | 
That is, when the whole you've took the drain, - 
I'd know how much o'th* land doth then remain. 


2 5 5 
CA 1g=b fe ins, per queſtion, Wm 


. 


It is a well-known rty of a plane triangle, that the ſquare 
of any one fide thereof is equal to my difference between the 2 | 
a ö 2 [ 
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bol the ſquares of the other two ſides and the double product of thoſe 
ſides drawn into the co- ſine of the angle which they contain, ra- 
dius being unity. The area of the triangle A BC, whoſe ſides 
are 6.15, and 20 chains, is equal to 28.6 ſquare chains, and the 
leaſt angle thereof (to which it is evident the drain muſt be op- 
lite) is 11* 17, Now let EF A 
the drain whoſe breadth is given 
ual to 3 feet, which, by reaſon 
of its ſmall breadth, may be con- 
ſidered as a parallelogram, and FH 
conſequently e f paſſing through 8 DE 
the middle thereof, muſt, by the queſtion, divide the whole area 
into two equal parts, and likewiſe be the ſhorteſt poſſible. Theſe 
things premiſed, let half the area of the triangle ABC be de- 
noted by à, the fine and co-ſine of the angle A CB to the 
radius 1, by s and e reſpectively; then we ſhall have fC x 
eC= — and ef S - E being put forfe - 7 
which will evidently be the leaſt poſſible, when x x is ſo. Put 
fC= y, then C = > and u =75 += muſt be a mini- 
mum; the fluxion of which made equal © nothing, and the- 
"equation being properly reduced, gives y = / 22) hence 0 
= = =/ ==, and FC is an iſoceles triangle. From theſe 
determinations we get ef = 2,345 chains, the mean | : of 
the drain, which multiplied by 3 feet, gives the area thereof, 
ual to . 10658 chains, and this being ſubtracted from the 


whole area, leaves 28.484 chains, the remaining after 
drain is made. we : N * 


, Note, In the Diary anſwer 
of the drain, is the reaſon. w 
much from it. 4 

> Queſtion XLVII. M Mr. Maſſey. L. D. 1776. 

A wealthy knight in Lincolnſhire reſides, 
Whaſe fields are waſh'd by the redundant tides, 
15 £ 2 35 | | Of 


no notice being taken of the breadth. - 
hy the — 2 ſolution differs ſo. 


— 
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13 Of Wytham's cryſtal ſtream: his chiefeſt care, 


Pomona- like, is now to bleſs the year 

With, fruitful products from the teeming tree; 
For none more vers'd in ruſtic. cult” — * Y 
Oblong in form, extended from his houſe, 


He did a cloſure for his garden chooſe; 


With choſen walnut plants he ſet it round,, | 
At once to ſhade his walks and load the ground: 
Succeeding ſummers, with prolific heat, « 
Manur'd the infant trees, and made them great, 
That they expand. their tow'ring heads in air, 
And ſtore of barricaded kernels bear : 

September laſt the knight employ'd his man 

To get the nuts, and bring the kernels in : 

The man returns, and with myſterious phraſe, 
Premeditated, to his maſter ſays, | 

Sir, your commands I willingly obey'd, 

And, as I wrought, this obſervation made; 

On ev'ry tree ſo many boughs are found, 

As there are trees in all your garden round: 


Nine of theſe trees as many walnuts bear, 


As upon all the trees there branches are: 
If that you multiply this ſum by three, 


You in the product all your nuts may ſee. (2187) 


What, fir, from this account I humbly crave, 
Is that you tell how many trees you. have. 

The knight, unſkill'd in ſuch conceits as thoſe, 
Took up the nuts, and ſmiling, off he goes : 


But turning ſhort again, ſays, hark, you Nat. 52 


Send Mr, 's correſpondents that. 
Auſwered by Mr. Dod. 

The lovely land{kip, owing to the art 

Of modern cult, improv'd in every part, 

I view'd, and with unſpeakable delight 

Beheld the vernal walks; charm'd\with the ſight 
Of ſeven and twenty walnut trees around, | 
Fertile, affording ſhade to th* walking ground, 
And nuts! delicious fruit! might I aſpire, 
* wiſh obtain, I ſhould deſire 
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My habitation near the pleaſing ſcene, 
That calms our tuffled thoughts, and makes us all ſerene. 


Mr. A. Naughley, in concluſion of an anſwer in verſe, ſhews 
this algebraical ſolution; let à be equal to the number of trees, 
then aa will be the number of branches, and aa Xx 3 = 2187, 
by the queſtion; Therefore, ' by divifion and evolution, a = 


an, the number fought. , + 

Becauſe nine trees bear as many. walnuts as there are branches 
upon all the trees, and that number being multiplied by 3, pro- 
duces 2187, it is {evident that the number of branches muſt be 4 
of 2187, that is 729, whoſe ſquare-root, 27, is the number of 


trees. Now as 9 trees bear 729 nuts, 27 trees will bear 2187, 
the total quantity of walnuts in the garden. 
Queſtion XLIX. By Mr. Hawney. L. D. 1716. 
Come, artiſts, who to figures are inclin'd, 
And try your ſkill four numbers for to find; 
Which in arithmetic progreſſion are, 
- Whoſe common difference does four declare; 
If theſe four numbers you ſhall mulciply 
In ont another cohshoalh, n 
The product thence ariſing you will ſee 
The ſame as in the margin placed be. (176985) 
Pray don't fail in anſwering my requeſt, .. 
For *till they are found out, I cannot reſt. 


Auſwered by Mr. M. Moyle. 
Sir, fifteen, nineteen, twenty-three, 
And twenty-ſeven, your numbers be. 
Eiſteen and twenty · ſeven do, as it ſeems, 
To the four numbers give the two extremes. 


- 
. 
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The ſame anfwered by Heſychia. 

If the common difference be d, and the firſt number ſought 
de equal to @, then 6xa+dxX4+2d4 X80 3d=&t + 
6d9 + 114 ＋ 6 4a = 176985, per queſtion, Now, by 
converging ſeries, the value of -@ will be found = to 15 juſt. 
Therefore a + d= 19, a+2d=23, and a+3d= 27, but 
15 & 19 X 23 X 27 = 176985, as required. 


Repoſutory Solution. 


; Lety— 6, — 2, * 2, and x + 6 repreſent the four numbers: 
ired. Then, per queſtion, x —6x x + 6Xx—2Xx—+2 
ng + 144, muſt be equal to 196985. Put y for *, 
then y» — 49 y = 176841; and by compleating the ſquark, an 
proper reduction, we get y =##= 441 ; whence x= 21, and 
x — 6=15, #—2=19, #+2=21, and x ＋ 6 = 27; fo 
that 15, 19, 23, 27, are the four numbers required: for their 
common difference is 4, and their product 15 * 19 X 23 X 27 is. 
equal to 176985. 


Queſtion L. By Philomathes. L. D. 1716. 


That noble lady, ſtil'd the Queen of Hearts, 

To the ingenious a query ſtarts : 

Her ſtandiſh weigh'd on earth two pounds in troy ;. 
But on the caſtle's top, juſt ſeven miles high, 

She found its weight did there not prove the ſame, - 
Now ſhe would know what was its lofs or gain? 


Anſwered by Mr. Francis Walker. 


- That noble lady's ſtandifh, that weigh'd two pounds in troy, 
Forty-ſev'n grains did want, when it was ſeven miles high. 


This queſtion, if taken in its literal ſenſe, is doubtleſs impro: + 
perly propoſed ; for a heavy body muſt certainly weigh the {ame 
at a given diſtance from the earth, as upon its ſurface ; becauſe 
the effect of the weights and preſſure of the ponderating body 


PS, 
of 


no other. 
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decreaſe exactly alike, and conſequently the equilibrium ſtill pre- 
ſerved. However, the true import of the queſtion, we apprehend, 
is to find the decreaſe of gravity in that region of the air, whoſe 
diſtance from the center of force is 4007 miles, admitting the ra- 


dius of the earth to be 4000. If, therefore, the force of gravity 


aboye the earth's ſurface be inverſely as the ſquare of the diſtance 

from the earth's center; as proved by the writers upon mathema- 

tical philoſophy, we ſhall have ==; : ==: lb. 
4000 . 4007 . 4007 

= I lb. 11 0z. 18 dwt. qr. :71528, which ſubtracted from 21b. 

leaves 1 dwt. 16 qr. or 36 qr. 28472, the decrement required. 


' Note, The Diary anſwers were in general about 47 or 48 
grains, which muſt have been deduced either from a ſuppoſition 
of the earth's radius being much leſs than it is now known to 
be, or ſome miſtake in calculation : of this we cannot properly 
zudge, as thoſe anſwers were return'd in bare numbers only, 
without any fort of inveſtigation, 


 Nueſtion LI. By Mr. Tho. Fletcher. L. D. 1716. 
She me to find out ſuch cube numbers three, 
That ſubtracted ev'ry one may be, d 
From the cube of their ſum, and there remain 
Three cubes: for I ſhall ne'er this problem gain. 


= Anſwered by Mr. Robert Beales. 
For thoſe cube numbers three, ſo nicely to be, 
That when every one is ſubtracted 


Fromthe cube of their ſum, and yet to remain 
Three cubes, has me almoſt diſtracted. | 


1 —.— which taken ſeverally from the cube 


2352637 2352537 2352637 


ir m bes, 27576 es. 
of their ſum 23263 pico ho PER 7352637) 2352537 0 
| 40 | 


—— whoſe roots are 733 137 and T7 reſpectively. | 
This queſtion was alſo anſwered by Mr. William Berriffe, and 
Repoſitory 


» 
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© » Repoſitory Solution. 


Put 5 for the ſum of the numbers ſought; ms, ns, and * 


for the cube · roots of the remainders, after the unknown quanti- 
ties are ſeverally ſubtracted from the cube of their ſum; then, 
per queſtion, 30 , — p; whence 3 — m? 


g. Let g - — 1 — 3 = 4, then 3 — 4 or + 
=m , 4m3+413.+ 493 = 3» which being multi- 


plied by 54, becomes 216m 216 ＋ 2167 = 162. For 


216 , put 125, and we get 216 mi + 216 * = 37 divide 37 
into two cube numbers; make 216 m? equal to one of them, 
and-216 m equal to the other ; from the reſulting equations de- 
termine m and and #, The number 37 admits of being di- 


vided into two cubes, whoſe roots are 5 and 555 or into two 
other cubes, whoſe roots are 7 and — z if we take the former of 
theſe, we ſhall find that 5 is equal to= ; from the cube of 


which taking the values of m 33, 15 sf, p gt ſucceſſively, there 


i . 162707330 - 134953209 68574961 
will remain L, DN and for the three 
: 549353259 349333259 549353259 | 
required numbers. ; 


If inſtead of uſing the roots and 303, we had taken the 
other roots and =, the value of 5 would have been the very 


ſame, viz. 5, bur che required numbers would have been dif- K 


68256 67229 -—, 3123 <-+ & 
ferent, namely — £0047? " 25004 5nd 2884 e 


5 , * 1 1 n 
Suppoſe the ſum of the required numbers c 4, and the cubes 
remaining after ſubtraction = » — 1 or 1 Fs +L3n—1; 
— or 64 - 483 T 12 I and 8; then He numbers 


themſelves will be = 65 — 33 ＋ 3 * — 48 12 12 n* | *, 
and 56; and their ſum = by” ob Fav. by ſuppoſi- 


l 
x 
: 
' 
' 
| 
1 


— — —— IS. mm 
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tion; whence — =1'=-a ſquare: feign it = 
EX), and . will be 2, and conſequently the numbers = 
91903 59, and 56. But fince the ſum of theſe numbers 


1000 ? 1009 ? 


is greater than the ſuppoſed one, let us put 61893 „, 59087 *, 


1000 190C 


and 56 1 for the numbers ſought, and 4 for their ſum ; then, by 
addition, 28 ge n* will be equal to 4, and = 724apdthere- 


og, a 59087 472696 44800 
fore = 2352037 > "1000 = 23526 FTI E 2352037 
which theee numbers anſwer the conditions of the queſtion, their 


HS = — 14 the K 
ſumbeing = TS = 13; 4% eee 
=] 17579, 39304. 
I by the numbers themſelves, leav ving 482625 7352637 * 2252837 and 
4000 4 26 
iN which are three cube numbers, whoſe roots are I 
— reſpe&tively. 


., and 
Queſtion LN. By Mr. Thomas Pointin. LD. 1716. 


133 133 
In ancient times, twas in the days of yore, 
When malt was taxed, (chere was none before); ; 
A malſter met a gauger on the way, bay 
And in their conference he thus did ſay: | | 


I have a ciſtern that's exact | | 
The length, breadth, and ind dept al all three equal are. 
Another too I have, o' th' ſame * quality, 

But leſs in each part, inches forty three: 
What both will bold + you juſt below may ſee. 


; Op Square. | 119.998 buſhels, 
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What hold they each? and their dimenſions ? 
Tell by your ſkill, and your inventions; 
Or put in Lady's Diary your intentions. 


Anſwered by Mr. Edward Moore. 
Pve here agreed, in time of need, 


At once to make two friends ; 
If ga ger's eas'd, and maltiter pleas'd, 
look for no amends. | 


The fide of the biggeſt ciſtern - 62.9999314825 : 3 
The ſide of the leſſer - 19. 9999314825 F ches. 
The biggeſt, 116.2793 buſhels; leſſer, 3.7187 buſhels. 

| 9 10 A. Philomath. 


Which may be found thus, let 43 = difference of the ſides, 
be d, and the fide of the greater = 8, the ſide of the leſs ſhall 
be = a—&, and the ſum of their cubes=2 4 — 34 + 34a 
— & = 119.998 x by 2150.42, the ſolid inches in a Wincheſter 
buſhel = 258046.099 inches, and the value of à will be found 
== 63 quam proxime z conſequently 4 — d = 20 inches. Then 


633 2 . 203 * 2 
. 116.278 buſh. and Apen = 3-720 buſhels, but their 
Repoſitory Solution. 


ſum = 119.998. 

Put x for half the ſum of the ſides of the ciſterns, d for half their 
— yo, Rs Des red 4 —_— _ 8 
ater and leſs ciſtern ively: but x 3d , X 
Pe — 34 +34 - d, or 2#* + 6 x expreſſes the ſum 
of the ſolidities of the ciſterns in cubic inches: hence 2 x3 + 64x 
=119.998 X 2150-42 3 conſequently. x* + 3 d* x = 12902 3.05, 
or * + 1386.75 x = 129.02305 3 this equation reſolved, gives 
x = 4145, to which add 21.5 gives 63 inches for the ſide of the 
bi ciſtern, and from the ſaid value of x ſubtract 21.5, there 
ill remain 20 inches for the fide of the leſs ciſtern. The con- 


: 633 
tent of the greater ciſtern = ——=d— = 116.278, and the leſs = 


(IE os, a ; 
1198.8 70 buſhels, their ſum 119.998, as was el. 
M 2 | #6; The 
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The Prize Queſtion. L. D. 1716. 
By Galileo's heaven's high-climbing ſcale, 
Four * moons we ſee, to travel by and ſail 
This earthly globe about. Now I would know 
How th' optic tube theſe jovial moons does ſhow : 
Which viſible : how ſituate they'll appear, 
4 The ſev'nth of October at ten this year. 


Anſwered by My. Wright. 


III tell exact how Jove's four moons appear, 
On October the ſeventh, at ten this year. (1716) 
As for the firſt, there little can be ſaid, - | 

For he's at midnight-reſt ,within the ſhade : 
The third will from his maſter nigh be run 

Its greateſt diſtance, towards the ſetting ſun. oo 
Likewiſe the ſecond will on the ſame fide be, 1 

Toward the third, from Jove two parts in three; 

-. Fhe fourth is neareſt, in the eaſt you'll ſee, 


= | Ihe figure of # and his 
=_ | + ſatellites. 

| | er . 4 
| 2 * 


SO 
803 


| 9 3 . 

| ' iſt, Calculate the heliocentrie place of Jupiter for the given 
time; from which ſubtract 5 13* 22” 57/7, the radical place 

| , of Jupiter on the laſt day of December at noon, 1683; the re- 

: Aadnber is the place of the radix. ak] ct. 

2 2d. To the giver time for which Jupiter's heliocentric place 
Was calculated, collect (from proper tables) the mean motions of 

i the ſatellite; to their ſum add the heliocentric place of the ra- 
_— > dius, and from this laſt ſum take Jupiter's heliocentric longitude, 

1 the remainder is the diſtance of the ſatellite from his body, with 


| * Jopiter's ſatellites. + In reſpect of the eaſt or welt ſide of } . 
| + + Anno 1716, OR. 7th day, 10h, P. M. a 


4 which 
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which enter the table of the ſatellite's diſtance from Jupiter's center, 
and there will be found its diſtance from that center in ſemi-diameters 


and decimal 


v of his body. 
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Note, If the diſtance of the ſatellite be leſs or more than ſix ſigns, it 
is accordingly in conſequentia or antecedentia. By theſe precepts, and 
the help of aſtronomical tables (the fubſequent calculations are from 
Leadbetter's tables) we may eaſily find the poſition and diſtance of 
each ſatellite with regard to the center of Jupiter's body. | 


Equal time 
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3 16 11 54 
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8 12 50 3 
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* A Radix 


5 160 45 
9 7 3 33 


22 32 58 
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5. 29 53 21 
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2 24 34 180 
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2 21 6 30 
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3 13 
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Diſtance. lo 3 27 48 


9 13 23 26 


o 16 30 24 
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With theſe reſpective diſtances of the ſatellites from Jupiter, enter 
the tables of the diſtances of the ſatellites of Jupiter from bis body, in 
ſemi-diameters and decima parts of Jupiter's globe; and the corre- 
ſpondent diſtances in ſemi-diameters and parts, will be, iſt fat, = 
0.2 W. 2d. fat. = 6.8 W. 3d. = 12.3 W. and 4th. 4.5 E. the 
very ſmall diſtance of the firſt ſatellite from Jupiter's center, 
ſhews that at the given time it was hid by the body of Jupiter, the 
ap ce of the others being laid down by a ſcale of equal parts 
will be nearly as in the foregoing diagram. 


Queſtion LIII. By Mr. Thomas Dod. L. D. 1717. 


A fortunate merchant got riches good ſtore, 
And had jewels ſo many, you'd ne' er deſire more: 
But the way to ſecure them, he cover'd them over 
With cloth for his buttons, ſo none could diſcover 
The wortk of his coat he had on his back; | 
Which above a piſtole you'd ha' ſworn ne'er would take: 
So by this means he carry'd it ſafe ; and *twas fold 
After ſuch an odd manner you never heard told. 
Some jewellers then that were ready to doat 
On the buttons, did join for to buy the rich coat ; 

0 And agreed in proportion geometrical (BORE: 
Thus to pay for the coat by the buttons, which all 
Were no more than ſixteen; and a penny was paid 
For the firſt button only: the laſt, as they ſaid, 
To this number of pence *, fir, you ſee, did amount: 
So they aſk'd me to try with my pen, and to count 
What the ſum was in pounds, ſhillings, pence, which it coſt; 
But, by trying, I found myſelf preſently loſt : 

For I wanted to know how the ratio increas'd, 
Which, if you will ſhew, I'll be very much pleas'd; 
Or, VI! thank you to tell me but what the coat coſt, 

In a line to your ſervant, fir, by the next poſt. | 
Anſwered by Mr. W. Doidge. 
Mr. Dod, I here ſend a few lines by a friend, 
For to ſhew how the ratios augment; 
Ic I ev by three, as you plainly may ſee, 
the worth this is juſt the content; 


* 14348907 pence. A 
; S 
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As the numbers below to you plainly will ſhow, 
Enough for a coat there was ſpent. 


\// 14348907 = 3 the ratio. Let p = firſt term=1, 5= 2d 


term = 3, 1 = laſt = 14348907, and z = ſum of all the terms. 
Now z—& = ſum of all the antecedents; z — p = ſum of all 
the conſequents. Therefore p: :: z—u:z—p; and by 
equality, Þz—pp=5sz—51; by tranſpoſition, and diviſion, 


2 === 21523360 pence = 896801. 13s. 4d. 


Repoſitory Solution. 


Let x be the ratio, then LY TE + #8 + #* + x7, &c. --- - 
ars is the ſum of all the terms; but the laſt term or x *— 


14348907, whence x = 14348907** = 2, and therefore 1 

+ 3* + 33+ 3* + 3*, &c. ---- 3“ is the ſum of the progreſ- 
fion, which call n, then 1 +3 +35 ＋ 3 ＋ 31 +5), &c. - -- 
3 = m, multiply the whole 3, and w * 3+3* + 37 
+ 3*+3* + 3*, &c. --- 3* = 3m, from which ſubtract m, 
and there remains 3“ —1 = 2 m, that is 43046721 —1= 


2 m, whence m = 45940720 = 21523360 pence, or 896801, 
138. 4d. f 
Queſtion LIV. By My. Robert Beales, of Lynn. L. D. 171). 


If London from Norwich be miles ninety-nine, 
And from thoſe two cities two footmen deſign, 
The brſt to go three miles the firſt day from London; 

| The ſecond day five miles, next ſev'n, and ſo on 

Towards Norwich; from whence the ſecond muſt 

The ſame time go for London, to meet with the firſt, 

Whoſe firſt day's. journey exactly is fix'd | | 

Of the days they'll meet = — a ſixth, 

His ſecond day's journey does alſo a 2 

To exceed the gl in miles juſt by Toe: [ 

So each day's journey exceſs muſt be. 

From this I would know, how you'll diſcoyer 

The days they'll be going till they meet one vs, 


—— — — a2 — mp 


. md ——— —— —. — . ww — 
1 - * 
- 
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And how. many miles then each will have 
Is what I requeſt, you'll be pleas'd to get don 


= | Anſwered by R. Hall 


Their journey came to ſix days, 
Before they met each other; 
The Norwich man he went fa faſt, 
Three miles out ſtrid the other. 


51 d miles, 


Repoſitory Solution. 


* x for the number of days in which they will meet; then, 
jth je 3+5 +7 &c. to x tetms is the diſtance gone 
= the Londoner, before he meets with the man nan from Norwich; 


but by the nature of arithmetic progreſſion, & — 1 Xx 2 +3 is 


the laſt term of 3 ＋ &c. to x terms; and again, 
— — — 


3 K 2 & -or 2 x +2, the miles travelled by 


the Londoner. Now to kad the miles travelled by the Norwich 
man, we have 7 for his firſt day's j Journey; and the increaſe each 


& ho it follows, that 7 1 
* 3 + For = i dhe laſt term of the progreſſion 


875 +3 +3+6 be. to terms hence = BE x 


* or ESL is he ſum of 2 conſe- 


quently 2 + 24 = 99. „ % + 5 =D, re- 


"duced by compleating the ſquare, &c. & = 6, — number of 


days in which they will meet, and therefore 23 ＋L xf becomes 
48, and g= becomes 5, ths On travelled 
by each man reſpeAively. t 


dure 
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Once, as I-walk'd upon the banks of Rye, 


89 


Ueli, LV. N Xantippe, of Helmſley, Yorkſhire, L. P. 1717. 


To ſee the purling ſtreams glide gently by; 


And hear the pretty birds to chirp and ſing, + 
Making the groves with melody to ring; 


I in the meads three beauteous nymphs did ſpy, 


That there for pleaſure came as well as I; 
And unto me their ſteps they did direct, 
Saluting me with moſt benign reſpect, 


Saying, * Well met: we've buſineſs to impart, 


* Which we cannot decide without your art. 
© Our um's dead, and left a legacy, 
Which is to be divided *mong'ſt us three: 
In pounds it is two hundred twenty- nine; 
Alſo a good mark, being ſterling coin.” 
Then e the eldeft of the lovely three, 

* P11 tell you how it muſt divided be; 

* Likewiſe our names I unto you will tell ; 

* Mine is Moll, the others Ann and Nell. 
As oft as I five, and five-ninths do take, 


Ann takes four and three-ſevenths, her part to make. 


© As oft as Ann four and one-ninth does tell, 


* Three and two-thirds muſt be took up by Nell. 


Anſwered by My. J. Simmons. 
91 l. 11s. 4 d. 4524 is the ſhare of Molly; 


721. 19s. 10d. 43522 is what Nan ought to take: 
651. 2s. od. E makes the part for Nelly, 


2291. 135, 4. it Ne made no miſtake, 


If Moll takes up. 5 S es often as Nell takes up 4.4, then as 


often as Ann takes 4 5, Moll muſt take SEE EE, for 


as 4 is 


preſs adage wa: theſe numbers red 


uced to a 


1 


| 
ö 
' 
[ 
| 
| 


— a — 
- — —A—— ͥ ́-œwu:ʒ 5 — - — 
_ . ̃ͤͤ—⁸ʃd ————— ——— 
— — — 
* 
. 
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1850 N 7 37X9X31_- 
r will tand dus, d 979 73 
11X27X 


„ conſequently 12950, 10323, and 9207 will 


WT IH of their ſhares, and in the proportion of theſe | 
— the whole legacy muſt be divided: therefore it will be 


as their ſum, viz. 
8. d. 


12950 ſo is -4 11 42237 th Moll. 
32480 is w 103336 8. d. 125 19 10 334 bare Ann. 
9207 )229 13 4 toL6s 2 0434+ Nell. 


Queſtion LVI. By Mr. W. Beriffe of St. Ives: L. b. 1717. 


Ingenious algebraiſt, I fain would know 
An anſwer to this queſtion here below : 
A friend of mine aſk'd me the other day, 
A little ſpot of land for to furvey, X 
That lay in form of a trapezia. 

I ſoon comply'd with his requeſt, and found 
Three acres, wanting ſixteen poles of ground; 
The ſides in chains here you may plainly ſee 3 
The firſt was four, the ſecond juſt twice three; 
Seven was the third ; and for the fourth. thus ebend 
: being juſt the half of firſt and ſecond. 

No parallel ſides to you 1 muſt declare, 
Nor angle right will be admitted here. 
3 ſons of art, I do requeſt you all 

2 a canon algebraical 


d. the length 7] the * 

| 2 more, leſt you ver hens. | 
It is the longeſt which I here do mean. | 

Anſwered iy Mr. Ja. Peirce. 


LetBC=4=6b, AD=7 =g, DSG ABZ 
CD TBC Sg ioge, AD+AB=12=5, CD — BC S2 
= d, AD — AB S2 gi, the area 2 ws 24 per = 29 iq. 
ch. = 4 e Let fall C F and A E per- 


| e upon BD. 


(1) 
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8 ck. . . W 
= AP. The ſum of CE and AF being multiplied by 3 BD 
gives the area of the trapezium; hence this equation; 
V4 —*—2dey* —@a + Vify —f—2bif - 
= 44. . 8 

(4) By ſubſtituting for 40 — 2 4 e, 4 — 2 bi, de, 
and 5, the reſpective quantities m, u, p. 7, and æ, our equation 
will become /m2—2* -p =- — E 44, which 
being ſquared gives m2 2 —p+ nz—2* —r + =- 
X24/nz—2*—r= 16, that is 2 / 2 - —plx | 
r- HE 164 ˙ - m TZ —n2z+2*+ r+p. Square 
the whole equation, and put m+#=s, pr, then will 
41m +4 TATA 2*+ 32 + 259-4 3-4mr=64 04 
Xz=EO—+ 32 a*q+2564' —4pr, which call , and put & 
and 2 4 for the coefficients of z* and z reſpectively; then will £z» 


+2/z=w; divide all by 4, and 2* + Fa = I reduced gives 
a= Hef. whence y = /vZ T- = 7.682 ch. 
the longeſt diagonal; the other is 7.554 chains. 

| | | Repoſitory Solution, | 

This queſtion may be conſtructed geometrically in the follow- 
ing manner: take two adjacent given ſides, AB, AD of the tra» 


_ and a third fide BE, equal to the 2 of the 
um of the ſquares of the other two ſides of the * 
| wi 


N 2 
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with theſe three lines make a 
triangle ABE, through E 
draw FEG (at right angles 
to B A indefinitely produced) 
equal to twice the given area 
divided by A B, draw F A, 
and thereon deſcribe a triangle 
ADF, whoſe ſides AD, 
FD are reſpectively equal 
to AE (AD) and a fourth 
proportional to AB, BC, x 
and C D; join the points " 
B, D, and BD will be the diagonal required. Upon which 
with BC, CD, the other two N ing fides of the trape- 
zium, deſcribe the triangle BD C, and BADCB will be the 
required poſition of the four given ſides AB, AD, DC, CB, 
comprehending the propoſed area, | 


Demonſtration. Draw HD I parallel and equal to G E F; draw 
alſo FI; from D let fall DL icular to BC produced, 
if need be; this done, it is well. nown that, by Zuc. 12. 2. 
AB! +AD*'+2ABXxAH=BD2>=BC*+CD* + 2 BC 
x CL; and alſo that AB. ＋ AD*(AE!)+2ABxAG= 
B E* =B'C* + CD), by conſtruction; whence, by ſub 
theſe equal quantities from the former, there will remain 2 A 
XAH—2ABxXAG=2BCxXxcCL, that is, AB GH 
BCN CL, and AB: BC:: CL: GH (F)); but AB: 
B C:: CD: DF, by conſtruction; therefore CL: FI: 
CD : DF; conſequently the right - angled triangles DLC, DIF. 
are ſimilar. Now becauſe AB x HD is twice the area of the 
triangle ABD, and AB x HI twice the area of the whole 
trapezium, it only remains to prove that DIN AB is the 
double of the triangle BDC, or that DIXx AB=BCxDL, 
which is eaſily thus, DI: DL:: IF: LC, by the fi- 
milar triangles DIF, DLC; and we have already ſhewn that 
IF:LC::DF:CD, or as BCto AB; therefore DI: DL | 
:;:BC: AB and DIX AB=DL x BC. Pe 


Mubed 
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Method of Calculation. 
J. d! right-angled at E, we have DE = 
— — AE? 2 area 

1 and GF A- to find AF, and 
the angle GA F, which taken from 1809, leaves the angle BAF; 
and in the triangle A D F all the ſides are known, from whence 
the angle DAF may be readily found, which being added to 

B AF, gives BAD, one of the angles of the trapezium. 
This conſtruction is taken from * Algebra, 2d edit. 
p. 401, where it is likewiſe obſerved, that if it hould ſo hap- 
n a trapezium, having one right - angle, cannot be conſtituted 
under the four given lines, or which is the ſame thing, if B E, 
in our figure, ſhould be greater than AB ＋ A E, it will then 


be to lay down B A * 5 = . 1 if 
4+CD* —AB—AD: 
needful) to take AG equal to 111 


is, equal to the altitude of a rectangle, formed on the baſe 
2 A B, whereof the contained area is equal to the difference of 
BC. ＋ CD- and AB*+ AD® (which line AG is to be fer 
off on the other fide of A, when the latter of theſe two quan- 
tities is the greater): this being done, the reſt of the ſolution | 
will remain the ſame, as is evident from the demonſtration. 

It may be further obſerved, that the problem itſelf becomes 
impoſſible, when the lines AD and FD are together leſs than 
AF; the greateſt limit of the area, and conſequently of G F, 
being when AD+DF=AF; in which caſe the point D will 
fall in the line AP, and the angle A DF will become equal 
to two right angles; but the ſum of the oppoſite external angles. 
DAH and DCL is always equal to A D F, becauſe DA H 
e e parallel to B H) is equal to AD and D CL 
(DFI) = FD»; hence it is evident that the limit, or the 
greateſt area, will be when the ſum of the oppoſite angles is 
equal to two right angles, or when the trapezium admits of be- 
ing deſcribed in a circle. 2 


Queſtion LVII. By J. Symmons. L. D. 1717. 
Dick Dibble is almoſt out of his ſenſes, 
And begs me to be his amanuenſis 
To th' ladies, that in their next Diary 
They'll pleaſe to anſwer a gardener's quere: _ 

| 4 | For 
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For orders lately from his maſter came, 

That puzzle poor Dibble; altho* the fame 

To many others would plain enough ſpeak : 
Dick ſays, the moſt on't is meer heathen Greek. 
A work man from him ſome directions muſt take 
About ſome dials that he is to make. 

But he or the t'other can nothing effect, 
Except the ladies, in Pity, direct, Fe, 
His maſter's firſt words do Dibble confound | 


Degree cn i fifty minutes is found 


The latitude, in the midſt of the ground; 
There on the plane a ſtreight ſtaff you muſt fix 
At right angles; on whoſe top, or apex, 
Fourſcore inches high, a ſmall knob or ball, 


March the ſecond, mark how the ſhade doth fall 


From the foot of the" ſtaff, juſt on a ſouth ſun; 

The Rn the ſame muſt be done, | 
When the ſun is due weſt. Theſe lengths bei t 
Are each half an axis of the graſs plot; ous 
Which is an ellipſis or oval to be, 


The areain inches, divide into three : 


Two thirds of that ſum, the maſon muſt take 


For a ſtone ſtep that he is to make, 
Of elliptical form, and five inches deep, 


Whoſe length and breadth equidiſtant muſt keep, 
From the verge o'th* other great one of graſs ; 
On the ſtep four lions couchant, of brals, 


Supporting a cube, which ſerves as a baſe 


To a dodecaedron; and that bears a ſphere, 
Theſe ſolid bodies this proportion mult" bear, 

Of fix, three, and one, exactly (or neat) 

The area's third, theſebodies muſt have. 

Now, ladies, Richard moſt humbly does crave, 
What the ſides of the cube and d are ? 


And what is the axis alſo of the ſphere ? 


Anſwered by Mr. James Peirce, William Witworth, and Jo. 
March 2. Sun's longitude 229 56” 34// x Declin. 29 48/ 


28“ö 8. The ſun's meridian altitude 34 21” 32”, 


Length 
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Length of the ſhade 117.056 inches; which doubled, is the 
conjugate diameter of the oval 234.112 inches. ; 
@ 8 of 
June 11, fan's longitude ' = © 0 T 
Dedlination north = = = 23 29 48 
Sun's altitude eaſt or weſt - 39 1 16 


Length of the ſhadow - - 138.4 inches | 
. Doubled is the tranſverſe diameter 276.8 


The area of the oyal - - 5$0916,0155 
+ Taken for the three ſolid bodies 1697 2. 01 
J For the ſtep © = * 33944-0102 
Tranſverſe diameter of the ſtep 116.716 
The conjugate diameter of the ſtep 74028 
The ſide of the cube Ps 21.675 
Side of the dodecaedron =_ 8.726 
Diameter of the globe - - 14.799 
Repoſitory Solution. 


The ſun's declinations, taken from the common. aſtronomical 
tables, for the times mentioned in the queſtion are 20 48” 28”S. 
and 23 287 go“ N. The former of theſe being ſubtracted 


from the complement of the given latitude, leaves the ſun's me- 


ridian altitude equal to 349 21 32“; then it will be, as the fine 
of the altitude, is to its co - ſine, fo is the height of the ſtaff, to 
the length of the ſhadow thereof = 117.056, which doubled, 
ives 234.112 for one axis of the oval Ein Now to find 
the other, we have the latitude of the place, and declination of 
the ſun given, to find his altitude when due eaſt or weſt, that 
is, we have the hypothenuſe (comp. deelin.) and one leg (comp. 
lat.) of a right - angled triangle given, to find the other leg, the 
comp. of the required altitude, which may be determined by this 
rtion. As the co-fine of the given leg is to radius, ſo is the 

co-{ine of the hypothenuſe, to the co-fine of the leg required, in 
this caſe = 30% 1* 16% the ſun's altitude when due eaſt or 
weſt. And the length of the ſhadow of the ſtaff at that time equal 
to 138.4, which doubled gives 276.8 for the remaining axis of 
the graſs plot: and conſequently its area equal to 50395.6478 ; 
one-third of this, or 1696.5216 muſt, by the queſtion, be equal 
to the ſum of the ſurfaces of the three required bodies, viz.. 
the cube, dodecaedron, and ſphere : for the ſides of theſe _— 


- 
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1 x3 be the ſolidity of the cube; 5) (i being 


the dodecaedron an 
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diameter of the ſphere, put x. , and z 2 then 
66, 

a factor by which multiplying the cube of the ſide of the dons, 
dron, gives the ay thereof) and d z* the reſpective ſolidity of 
d ſphere, wherein d is put for .5236, the fac- 

tor for the cube of the 8 diameter. Now, by the queſtion, 
x*, by, and d muſt be in the ratio of 6. 3. and 1; hence theſe 
equations x = 2b y*, by =3d2*. But 6x* fr + pz* = 5; here 
r and p repreſent the factors (20:646 and 3.14159) by which mul- 
tiplying the po of the ſide of the dodecaedron and diameter of 
the ſphere will give their ſuperficies; and 5 is put for 1696.5216, 
one-third of the area of the graſs-plot. From theſe three equa- 


tions we git = 79" Kg . xn = 


596 , and 6 +r N I that is' 66,5075 5» | 


3 1696.52 16 2 y =5-05, whence * = 12.544, and z = 8:5 


inches. It now only remains to find the dimenſions of the ellipſis 
of ſtone ; to do this, put x for the tranſverſe and y for the con- 


* Jugate axis thereof, à and 5 for thoſe of the graſz-plot, two- 
thirds of its area equal to m, and 5 2 A; then, 4 ws, 


a—x=b—y and drxy(r being .7854) = »; 
* is found = 116.713 and y = 74.03 nearly. 

Note, In this ſolution the dimenſions of the cube, 
and ſphere differ widely from thoſe given in the Diary, it being 
there ſuppoſed, that the ſum of the contents of thoſe ſolids were 
equal to one-third of the ſurface of the graſs · plot; but by the 
words of the queſtion, m. = 3, pads 


he area's third theſe bodies muſt have?” | 
is certainly meant, that the ſum. of the ſuperficies of the cube, 
dodecaedron, and ſphere, ſhould be one-third of the ſurface. of 
the graſs· plot and indeed this ſuppoſition. ſeems more congru- 


whence 


b 
. 


f — it not being eaſy ta conceive. how ſurface and ſolidity can 


poſſibly be compared with each other. 


Aue Lm. By the Lady Mer: Heytbor. L. B. 1717. 


-  Twoſons I have, comfort to me impart, W af.) 
Ad whewin view they do rejoice my heart. | 


: 4 — 
" | ts 
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How old they are, is all I fain would know, 
Suppoſing true what here I ſtate below. 
The age 3 being ſquar'd, if from that you take 
The younger's age, the reſidue will make 
As this (42g) then ſquare the younger's age, 

From which dedu& the elder's, and I'll en 
The reſidue two hundred thirty-five you'll find: 

- Their age to tell, pray, ladies, be ſo kind. 


Anſwered by Mr. Moſes Bleatham, and My. C. Maſon, 
ho eldeſt ſon's age, 213 younger er, 16. 


' Repoſitory Solution. 


Fut a for the eldeſt ſon's” age, y for the youngeſt ſon's age. 
Then, by the queſtion, darn” fearing” and eng a, 
whence we ſhall have 5 — 235 = 425 +y z that is 4 — 
470% +.55225 = 425 +y this equation, reſolved _—_ con- 
verging ſeries, "= 16, whence * 21. | 


The Prize Queſtion, L. D. 1717: 


+ "Upon a Horizontal plane there ſtood 
A handſome tetraedron, very good 
- +» Tlik'd it well, and well the ſame 1 vile; 
And found five ſolid feet its craſſitude; 
| Beſide it ſtood a priſm triangular, 
n Whoſe height, and fide, at baſe, both equal are 3 
It's content thirty-ſix ale- -gallons good, 
But being bottomleſs, while ſo it ſtood,  - * 
To put in liquor none there venture wou'd. 
— laſt I fi x the priſma very tight 
—— the tetraedron that was by't : 
done, ſaid I; fee by this piece of ſkill, 
With ale, or beer, the veſſel ye may fill. 
I aſk the gaugers, now, how much they chink 
There's in the caſk, of ale or other drigk? © _ 
Ila anſwer to the query, pray unfold, 
How much at once che caſk, fo placd, can da * 
And alſo tell, how much the elevation 


O'th? priſma is above its former ſtation? © | by a 


put 
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Baut to prevent miſtakes 7th gauging part, 
Know, that a pyramid, well wrought by art, 


: Triangular, the mouth cloſe down did ſtop, 


Whoſe ome Juſt rouch'd the tetraedron's top. 
I've faid enough; by which the artiſts know, 


The. anſwer of the queiy how to ſhow. 


Anſwered by "MF: Char. Maſon, M#. Thomas Cry. Mk. M Mary 
. * Peter Ward, and ſeveral others, who. determined 


as follow | 
The ade of each ns etal etraedron. 41.853 
Perpendicular altitude - — 3417283173 


Side and altitude of the priſm e ee og 
Conſequently the ſide of the baſe of that Pat: 52 28.6209 


the tetra. which is within the . 1. | 
Its perpendicular altitude — 23.3688 
Content in ale gallons. . a). + 9.79793 
The perpendicular altitude of the pd — 5.25204 
Its content in ale galluns 2.20203 


The content of the ſecond. pyramid, wich the priſm 11.9999 
The content of — — when ee 0 | 


to the import queſtion, ip ale gallovs, 
The clevation ef drein 5% Plc <1 10.8039 
© Repghtary. Salis. 3 


The Ste pes eg ol Ene b, Bee dub feet, map 
be found thus; a8 0.15132 is to the eube of 1.62299, ſo ap 'S. - 
| to the cube of the requireyl nde, equal to 222299 2A whoſe 
— — is Ar eber, the ſide of the tetraedron, and hence 
rpendicular altitude 34.171, &c. The cubic inches in the 
ple are arg gũ x 482, and the perpendicular hei t thereof being, 
by the queſtion, equal to che ef the triangular baſe, we ſhall have 


va * (x being. the fide. of the baſe) =: e = * 


4X 10152 and eh Sat. $168, ce. wy 
| 1 l 


. P | % Now 


* 
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Now let A O B-repreſeht the tetracdron, CH the pri fixed 
thereon, GO H the pyramid whoſe ver- H 
tex touches that of the tetraedron; then 
will FO be that part of the altitude 

of the tetraedron which is within 
the priſm, and E. F the altitude of 
the whole priſm above the baſe A B. 
The triangles AO B, CO D, are ſi- 
milar, therefore AB: EO: : CD: FO 

= 23,3085, whence 162 5.2523, and 
the content of the tetraedron C DO 
9.8 ak-gallons, that of the pyramid Fu 3 1 B 
OH 2.203 A. G., their ſum, 12.03, being ſubtracted from 
the content of the prifni, leaves 24 A. G. t required con- 
tent thereof, when placed according to the — of the 
queſtion, and the pyramidical ſtopper G OH inſerted therein. 


« Vite LIX. Me Nw, Vets. en +* 
| « 171 
721 | A - . 
One 2 as I walled to take the air,” 3 1 
2 beautiful and fair; 8 „ 
matchleſs charms did fix my roving | 2 
hich, till that moment, ſcorn'd love's — 1 
Unto this fair I did myſelf addreſs, 85 
With all the love hit vers could expreſs, | 1 1580 
Then ſtraight unto her father's houſe "PR by 
And in love's ſtories all the time we ſpent... | ; | 4 
* A ious garden joined, N | 43% b 
chat lovely Mas, Pth” fame there sf 
2. lver — * and pleaſant walks 12 | 
ade it appear like 878 adiſe. 
- Amidſt the 627 ſhe a knot would wie, W Wo 
The better ſtill her garden for to grace; e ee * 
. : -- The content of it exactly ſnould agree, 5 | - 
N wha mgie oom oe TH Ss TR 
Za 8 8 — „rue a * 


Then, bir, d d ſhe, . eu Wer dnn to find 2 1 
The ſide's true length, to form the knot defign'd:;' | _ + > a 
And to reward the pains you tale for me, 2 0 3 
r | | 3 


. Ä ²˙ ²˙ Zum RE HO IR — 
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[Theſe words with joy ſo fill d my breaſt, that I .. 


Thought that each moment was eternity, 
Until that I the fide's true length had found, 


_ And then-in pleaſure evermore abound, 


But ah | with pains I've try'd all ways about, 
And all in vain, I cannot find it — 

Aſſiſt, fair ladies, one with grief oppreſt, 
* ſend | an anſwer to this one requeſt. 


| - — dyfeered by Anna Philomathes. 
Sir, m aſſiſtan ce ne er ſhould wanting be, 


9 | 5 To eaſe a Friend that's in extremity. 


2% e ene e eee 


| | + A moving pity touch'd my tender breaſt ; 


I polygon; and conſequently, by the queſ- 


—- Alas! thought I. his ruin is too ſure, / 
* If there's no way but this to work the cure: 


1 | But viewing well the query o'er again, 


„ I found the antidote that cures your pain. 


of » #, 4 * ee. 


Let the iſoceles triangle A CB r one-tenth part of * 


tion, its area is 16,3 ſquare feet, and ver- 
tical angle ACB 36%. Put AC CB 
=x, and from C let fall CE ndi- 
cular to AB; then will the angle ACE 
> BCE be 18% for whoſe . fine, to the 
radius 1, put . By Plane Trigonome- | 


89 I 11 8177 isx=AE; and 1: K 0 
: cx (e being the co-ſine of 189) ; hence | 
'  5exx=the area of ACB=16,3, and e C 
| * 2 53-40, . 44 feet, a was re- 
* quired. | 220d 4 


Queftion LX. By ME. Thomas Cary; ry 1 b. 3716, 


Within my garden J that's round, 
Nin CE oa Kdt, fe toon 


In 
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In th' midſt of which; a. pole ſtands juſt upright 
Above the plane, one hundred feet in height : 
This pole being broke into'two © es 
Come, tell this query now,. ye men of arts, 
The broken piece fell juſt at the pond's brink: 
How ee is then ape left, do you chink ? 


| Anſwered by . William Lavghon. 


broke off ; N Ir piece: * 
= 100, 45 2 pP +rr, by Euc. 47.1. ; e T4k 


44 — 3 


26 ＋7- 2þ ney F Try 


= = 41.9968 feet... 


Divide the gi given area by 


the quotient will be * radius * he the . 40,008, Now 
draw AB. equal to the height of the pole, | 


AC icular = AB, and equal to 
the radius of the po oin the points 
B, C, vich dhe right oe 2 which biſect 


in D, draw DE perpendicular to B C, 
and from E draw E ; then_ will AE 


be the length of the piece ſtanding, 


Demonſtration. BD=DC, 7 DE 
perpendicular to B C, both by conſtruc- 
Oy conſequently BE = EC. | 


Method of Calculation. 
Becauſe pa Ay ng EY | 
may be eaſily found. The triangles BD E, BCA are Gmilar, 
having each a right angle, and the angle at B common, 


whence AB: BC 4 BC: 1 which taken from 
"AB, kaves AE. |. 


* 


1 8 ” 
+ 
a ; Oueſt, 
= _ * N * 
0 LY be = 
. * 1 
- 
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| Queſtion. LXI. By Mr. Peter Ward. L. D. 1718, 


You that delight in figures, oy your ſkill, 
A magic ſquare with numbers for to fill; 
One to a hundred, numbers juſt muſt be, 
Which to the numbers of the ſquares agree. | 
But farther, you muſt them ſo juſt contre. 
Twenty-two ways, make five hundred and five, 
"Ws two ſquares alike in numbers muſt be ; - 


But ten in breadth, and ten in length, lets ſee. 


Te veſtion was anſwered by. Mr, Mich. "Eling, Mr, 1 
Smith, r. Williams, and ſeveral others; but there are en 
different ways of anſwering or filling this magic ſquare, | 


The pacony one is thus fil'd by Mr. J. Hartis. 


— — — 
1192 12, | 88 34] 15 |.16 
1-0B-I $1: 5 : —— — N . E ny 
2 10 82 26 27 67 35 59 1 
——ä—— — — 655 — — 
1391978 43 6% % 
5 wo — 
60 ” ( 


— — — 
—_ _— 
£ 
of 
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Repoſitory Solution. | 

This queſtion is of the unlimited kind, there being various 
ways of — up the ſame ſquare with the natural numbers 
1, 2, 3, 4, 6 6, 7, 8, 9; 10} & ſo that the lateral and diagonal 
ſums ſhall conſtantiy remuin che ſame. Theſe magic ſquares, it is 
probable, had that name given them, in regard to this property of 
all their ranks, —— m_ as above, always make the ſame ſun, 
ared extremely ſurprizitg; eſpecially in certain ignorant ages, 
_ mathematies paſſed ihe * "Parkin Mo corre 2 
Greek author of no Fe is the firſt” that appears tb 
have ſpoken of magie ſſuares: and, by the age wherein he lived, 


there is reaſon to imagine, be did not look on them merely as 


a mathematician. However, he left us fome rules for their con- 
ſtruction. In the tteatiſe' of Cor. Agrippa, ſo much accuſed of 
magic, we find the ſquares of ſe ven numbers, viz. from three to 
nine incluſive, diſpoſed magicalſy ; and it muſt not be 2 
that thoſe ſeven numbers were preferred to all the other without 
ſome very good reaſon; in effect, tis becauſe their ſquares, ac- 
cording to the ſyſtem of Agrippa and his followers, are pla- 
netary. The ſquare of 3, for inſtance, belongs to Saturn; 
that of 4, to Jupiter ; that of 5, to Mars; that of 6, to the fun, 
that of 7, to Venus; that of 8, to Mercury; aid that of g, to the 
moon. M. Bachet 1 himſelf to the ſtudy of magic /quares, 
on the hint he had taken from the planetary ſquares of Agtippa, 
as being unacquainted with the work of chopulus, which is 
only in manuſcript, in the French king's library 3 and, without the 
aſſiſtance of any author, he found out a new method for thoſe 
ſquares whoſe rot is une ven; for inſtance, 25, 49, &c. but he 
could not make any thing of thoſe whoſe root is even. 

After him came M. Freniele, who took the Tame. ſubſect in hand. 
This great algebraiſt ſeems to have made ſome improvements re- 
lating to theſe kind of ſquares, but gives no general demon · 
ſtration of his methods ; and frequently appears to have no cer- 
tain guide, but rather gueſſes at che numbers which ate —— 
duce the deſired effect. It is true, his book was not publiſhed by 
himſelf; nor did it appear till after his death vit. in 1693. 


dis 
In 1703, M. Poignard, grand canon uf 'Briifiels, publimed a 
2 br pu 


ſublime magic /quares. Before him there had been no 
| ; magic 


— 


=P 


— 


TY 


- even ones by much 
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magic ſquares made, but for ſeries of natural numbers that formed 


a ſquare: but M. Poignard made two very conſiderable improve- 


ments; iſt, Inſtead of taking all the numbers that fill a ſquare, 


for inſtance, the thirty: ſix ſucceſſive * numbers, which would 
fill all the cells of a natural ſquare, whoſe ſide is 6, he only takes 
as many ſucceſſive numbers as there are units in the ſide of the 
ſquate, which in this caſe are ſix; and theſe, ſix numbers alone he 
diſpoſes in ſuch manner, in the thirty ſix cells, that none of them 


are repeated twice in the ſame rank, whether it be horizontal, ver- 


tical, or diagonal : whence it follows, that all the ranks, taken all 
the ways poſſible, muſt always make the fame ſum; which M. 
Poignard calls repeated progreſſion. ad, Inſtead of being con- 
fined to take theſe numbers according to the ſeries and ſucceſſion 
of the natural numbers, that is, in arithmetical progreſſion, he 


takes them likewiſe in a geometrical . progreſſion, and even in an 


harmonical progreſſion, But with theſe two laſt progreſſions the 
magic muſt, neceſſarily be different from what it was: in the 
ſquares, filled with numbers in geometrical progreſſion, it con- 
fiſts in this, that the products of all the ravks are equal; and, in 
the harmonical progreſſion, the numbers of all the ranks continu- 
ally follow that, progreſſion :. he makes * of each of theſe 
three progreſſions repeated. M. Poignard's book gave occaſion to 
M. de la Hire to turn his thoughts the ſame way, which he did 
with ſuch ſucceſs, that he ſeems to have well nigh compleated 
the theory of magic Jquares.—— He firſt conſiders uneven /quares ; 
all his predeceſſors 2 ſubject have found the — of 
the moſt difficult; for as the numbers are to 
be taken in arithmetical progreſſion, if in ſuch progreſſion the 
number of terms be uneven, that in the middle has ſome pro- 

rties which may be of ſervice; for inſtance, being multiplied 
oy the number of terms in the progreſſion, the product is equal 
to the ſum of all the tee. 
This ſubject, if not of much uſe, is however very curious: it 
has engaged the attention ot ſeveral eminent mathematicians, 

articularly thoſe aboye-mentioned ; and as there is not any thin 
of the ſame; kind extant in the Engliſh language, we apprehend 
the reader will not be diſpleaſed in the — of the following 
Te i which we have carefully tranſlated from the French of 

re 
6 08 8 


g 0 
x | 
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To diſpoſe the natural numbers 1, 2, 3, 4, 5, 6, 7s 8, 9, 

IO, &c. to 64 into a magic 6 whoſe root or fide 8. * 

Deſcribe a ſquare A HC D, con- 4 'B 

taining 64 equal cells, and in the cor- ——— — of 

ners AB place two numbers, whoſe * 3|5 1121745149: 

ſum tall be one more or the 2 Pl Tj TNT 

of that { ſquare, as ſup £6, * . 81742; 153. 

in the next adjoinin theſe | Ar 1 
— : t 7 4 

more than « 16]418]7]2[1[5|3 

r--1 4 - 2 tþ? e tout Wea 

= ing 4 15 44671 11513 

4 3 W vw 395 2 BY pay 

e 0 54% 75 

F 

3 5 6 

be- Billed 1 Ge Bok;..) C 

| they will ftand 


35413141475] 
ee 
| [FIR 
. by | . Ar 53 2 
place in th 4 NAA 
of the firſt vertical nd, -any,two | 61116 41 
numbers, whoſe ſym is one leſs than 646 6 po 
Ter 1 IEA 
. 3 + la eee 
the dert ae cats © cl, ps E 
any other i apeaers, de 0. and 9. C yeffesſe oe 
whoſe; ſum is 7 3 vontinue in chi 121.217 AN 
manner vith remaining cells in AF — 
and g, 8. and t1 y 2 
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next ent vertical band with the ſame numbers, but let the 6 or- 
2 of their ſtanding be inverted. | In the third band place ſtill 
he ſame numbers, but again inverted:i by which means they will. 
Ms as in the firſt band. The two middle bands, which are the 
fourth and fifth, muſt be filled exactly as the ſecond. Fill che re- 
maining bands with the ſame figures alternately reverted. Hav- 
ing 34402 thus nd an 0 e ILK LM, con- 


=: Wi 27 


6 


* [21 7 3+] 39 —5 8 36 5 ; Ab 
r | 


7 
50 863 38 1 e 
LIE. 
12 


9 


54 


1, | 14 | 52 [116 [5g 50 9 83 [ons [iv © 
2 EY COT — 2 me ni Lt 
R 43 | 21 41 18 23 482046 * 2754 


. — 0 — — ; = . 
. — * RRR a > T j k $V. # 4; 
, : 


- » | 62 4804 124 2 vo '} Si 57 s 1 
MM 35 Ne 2 — 40 2838 1 2 


Düften 24 10 


raining 64 celle as before; fill the band''T'K with the numbers 
2.74. 37, 25s 34a 39, 32» 36; and 30, which are determined by 
multiplying each Ggure in the band E F by the ſice of the 
uate, and adding the correſpondent figures in the band A B 
. thoſe products reſpectively; thus 3x 8+ 9g "241" 4% 8 
5 37. 3&8 125g. AX UT = 3. 4 . 
bb 2% 4,84 36. and 7 0 %% The 

xt, or ſecond band is filled up in the fame nu b mul. 
tiplying each figure in the echo band of the ſquate FH by 
8. and adding to 8 prod & the figures im the ſecond band of 
the ſquate B D, thus: OX 8 4% = 6, JN 60, 
Kück 251 7. 6a, 7X8 Þ>=458; 0X8 +1 

=is 7-X 8+ $,=.64, and o s = zl ln the very: ſame 
manner the remaining bands are to be filled up, by inually 
2 the figures of each band of the ſecond ſquare by 

| — and adding to the pieduct the cors 
the t bands of the firſt ſquare: 

2 according 


reſponding numbers 
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8 to theſe directions the remaining bands in the ſquare 
I K L'M are, formed thus: 41-1 


o 
5 * 8-2 = 42, FREE ID ENEEAS = 24, 5X 8+ 
4 844 2K IF 6S'22. | 


4h bald, KN $4.6 = een 
tec s I x.8 +2 = 10, 6x8+1=49, 1X 8 
75 132.6 X8+3=51: AUS RAO pal a 


5th band 1 K 8 4 6 = 19363 , 26848 l. 16, 
1127388 6X8+2 = 50, held Haba 6x8 
+5 = 935% ee. * | P £4 | dv | 7 * 


eth band, $8 + 3 2 r rap pn 3765 8 . 
41, 3x8+2=48, 2x8 2=23, 5X8 I+3= 48, * 
＋ 4 2088 F Un r 

7th band, Y x-8+ = 84 7 x88. = 64, 
0 K 8. 3== 74:0 X/8 4:2 = 7X8 +4 S,, 9X8 + 
5 „ö XBothn 3 me mm me i wg — 


8th band, 4 * 84. 3 4 18 43 2 7 522 | 
4 » 3 * | 


3x88 +2= 26, e 7 AX 

ait $38 #$6= gh f. LOS n e e 

b e url ai gende 13% bug Sit! 0 ale 
The rel or bands; ive. 6 with ſe vom, 

— magic ſquare IK L M. whi n either 

laterally or d i makes conſtanthj che ſame ſum, viz. 250, 

This method of conſtrocting magic ſquares (is. univerſal for all 


_ whoſe ſides are evenly, Tanzen 4» ed 124 16, &. and; with 
ttle variation may be extende whole ſides are MY 
86% 10% 1431089 &E7 w ord Ib nap Ziv 
The natural numbers 1 2,C3,.4, 5% &c. to 100, as ropoſ 
in the queſtion, may, by help of the foregoing methods, 
DER into a magic { chit ten  fides," and ranged as 2 2 


wing onc. 8 Hv 182904714 Vn ue 264-1" 
8 a bad 20 33! 03 * 3219 ↄd olf A 


Baer ai . oto 1 {i Dans 02 wot 


1540 Recor 30 ; mio? * nolde nl 
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e e ö 


: ne. ft agg rr 3 


8 6 
{.33 40 66 | 34 | 62] 6 | 37 | 65 | g1 | 68. 
88 | 8s | x, 


81 | 15 | 87 | 12 
rere 


0 3659 52 4 


— — — 5 
21 25 : 77 22 5 29 74 | 26 80 73 N 
* ö 12 — * * = -- 
71175127172 | 79 1 24 | 764 30 | 28 


ir | 85'| 17 | 82 | 8g" 1486 20 83 f 
— — — — ah; 4 — — — 
70% 36 . 99 32 67: 35 51 * 
: 42341 2 1 E 7d | 99 -: 2 el 


T0 beer b fable in its full extent would even require a 
volume of itſelf, and therefore cannot, in this work, be expected. 
However w theRej ſolutibn-6f the rab we 
W ſudjoih 8 tion of what bas been hefe delyrved, 
and like wiſe, & — liniits will permit, ſome! — 1 
for tiling v La magic ſquares a"colhtot odd | for: 
ther Corry pd 3 LE 75 9 rt, 13, &. 15 3 
Se. LXII. 2 Ms William Whitworth, of ' - 

| ton. I. D. $223 Ban e ee 
AL in x + "1071 


Eee 6 ſors of ary, 1,now 1 
u my —— i : e Bas 
Alſo 4 ache to let me underſtand. W 
How to effect my pu now in hand. 
| A ciſtern made of lead, that's half-inch thick, 
In oblong priſm form; but honeſt Dick 


> 
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With me agreement made, the length to be 

In ratio to the breadth, as five to three, 

And muſt hold fifty buſhels exactly: | 
But this is what | moſt of all defire,- | 3 
To have it that the leaſt lead will require; 

That is, what will the leaſt of ſurface have, 

Is what from you I with ſubmiſſion crave, 

Alſo its length and depth to me expound, - 

And what 'twill coſt at three · half · pence a pound, 

Yet one more caution 1 do here adviſe, 

To prevent miſtakes that may ariſe : 

The thickneſs of the lead you muſt impair, 

To make the nether bottom joints and corners ſquare; 

And What this after-thicknefs then will be, 

Is the laſt thing that I require to ſee. 


Your problem, Mr. Whitworth, I have told, 

Tho found it ſomewhat lenotty to unfold. 
Did you thank it beyond our fex's parts, 

That aſſiſtunce you crave from the ſons of arts? 
If you' Il pleaſe to view what I write below, 
Full unſwer to your queries I will ſhaw. - 


Ext bg, c= 3, and n 10) 50 S cubie inches in 50 
"biiſtiels, x = Teogth, then will y =o breatth, = = to the 


' 


Us 4 and e e ſuperficies of ciſt. The 


4 
. Lai. 201 2 1 2 wa 21h MITES : I 
. A . h 7 ** — — —— Dd. There- 
e 2 c = o, reduced, gives x = 
9 — — length = 78. 181426 inches ＋ = breadth 
| n b a* x 1 | 
= 46. 9088 inches, 77 = depth ag. 318 inches. The pur- 
chaſe 141. 18. 7 4. 0 
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Let 3 and 3 & re reſent the, required gik and breadth 
of the inſide of the' ape and” for. 107520, the Eubic inches 
in 5o buſhels, put 5; then, 1050. 1 5 15 x* will be the internal 
furfice of 't 1 55 In, 0 (heipg the depth). which mult be the 
leaſt 3 " theref Ore. 4 5 flüxion 16 * + 16 yx + 
30 x x equal _ p< 3 1 1 AG + 16% 91 O x X = 03 
but 15 K* er goeiton > therefore 30 y x 27 — 15 * 5. 

or 25 & TH From the 16 ss we get 998 15x, and 


«=o A _ ='15: 6362, 15 5 = 78. rs 15. 2 76 — 46 9089, and 
92 


1 : 


| y= = 29.318., Having. thus determined the interaal dimenſions of 
the ciſtern, our next buſigeſs is to. find thoſe of the outſide, ad- 
mitting the lead to be half an inch thick throughout, which is 
done by adding an inch ta, the length and breadth, and half an 
inch to the depth; hence 79.1815, 47. 9089, and 29.818 are the 
length, breadrh,-and depttvof tlie/ciftern. on the outũde; multiply 
theſe three quantities together, and from their product Iubtract the 


internal content of the: Ciftern,} which is 20550, as Above ſpeci- 


fied, and there will remain ig., the cubic inches of lead in 
the ciſtern, which being! multiplied by 4091 lb. averdupoiſe, 
the weight ofvareubic inch of lead, gives 2363, 803 Ib. and 
at three half. pence per pound, comes to 141. 15 8. 44 d. which 
cexceeds the: Diary anſwer by almoſt 14 s. but is gels the truth; 
„for in this ſolution, we aſcertained the dere ge lead, by, tak- 
ing the internal content fromthe ſoſidity of the whole ciſtern; 
- whereas. in the Hiary, the anſwer even upon a ſuppoſition that 
the internal Tuperkicies being multiplied by the common thick- 
neſs of the lead | produces will give the eubic E thereof, 
L this evidently p uces too little. 


— : 91 A A188 © wow of 
- Xlr. 2 Mr, Lewis Evan, om Camanteatire 
7 * D. 1718. 


ug od ren mths bought the hay next year! ſhall 8 


* "os — or ſix hundred chains. 
Nee 5 * | 
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A pays a ſum to be found out, and B 
Does pay five ſhillings more than A: fo c 
Five ſhillings more than B: the ſame — 
Continues to the end, nor more, nor leſs. — 
Three ſides it has, whereof the baſe is ay 
O'thꝰ two ſlope lines the longeſt 8 
The other thirty chains. This 8 « care 
Torments their minds, how ey ry one's due here, | 
According to the money he pays in, | 
Shall be laid out by'ts ſelf: for they begin 
To think, no other way will do ſo well 3. 
That partnerſhips are tedious, moſt can tell. 
At the acuteſt angle they ve indeed 


— i—5r »» — 


Amoogſt themſelves moſt willingly agreed, 


A's ſhare ſhall be, the reſt in order on 
B, C, D, E, fo forth, TI all is done; | 
Thoſe perpendicular lengths, which from the baſe, , 


Erected at right angles, ſhall thoſe ſhares 

Divide aſunder, and how many chains 

O'th* baſe each ſhare takes up. Whoeſer. the pains. 

Shall take to ſhew, himſelf may well aſſure, * : 
He Thill thereby their heartieſt thanks 2 


1 , 4 — 'S 9 0 } Q Co) Ne 
* 


” 
na” - . n * 1 — — 6 l IG 
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Anſwered by A.Philamathes, T. Dodd, H, Walker, W. C 
* and many others, as follows : * _ 


a apy Aa - Leng, 


9 4. d. A. R. P,| Chains. Chains, 
A 2 1% 6 4 1 20 1923 | 8.04 
—B 2 22 T 7 5 
Cc 37683 O 1% 3.873 
D a ra 6 5 1 30 8-438 1 


5-777 


1 e ol 49-999 | _ 


e WE ON oe 0's hoen, „by the 

x + 5 will ſtand for B's part, x + 10 for C, &c. to 

ten terms, by the nature of arithmetical progteſſion, 9 x 5 + x = 
laſt term, and 45 + 2x X 5 = ſum of the terms = 8005s; hence 
x=57+=21. 178. 6d. and the other ſhares of B, C, D, &c. 
as in the foregoing table. Now the rented field having its fides 
in the proportion of 3, 4, and 5, is evidently right-angled, and 
its content being 60 acres, we are to divide this number in the 
roportion of the reſpective ſums advanced by A, B, C, D, &c. 
CR Ekoaolrvoemrsros; dw = 

3 t 
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the ſhares of the money paid by the ſeveral farmers, to their re- 
ſpective ſhares of the field; 3 if each number or ſhare 
of the money in the ſecond column, from the left hand in the 
table be multiplied by 1.5, thoſe products will give the correſ- 
pondent ſhares of the meatow, as in the third column of the above 
table. The triangle PK S right-angled at R repreſent the pro- 
poſed field, whoſe ſides are PR 30, RS = 40, and PS= go, 
and which is to bedivided into . | 
ten aſſigned parts, by means of ＋ & 
perpendiculars drawn to P'S, GN | 
if by PS we are to under- ja 
— the baſe of the _—_ x 9 4 
ow to find theſe reſpective | 
arts of the bes.” ed the . | | dd 
ength of the perpendicular ? T HO N EDCBAS 
fences, ſay as 60 :: A's area 4 4, 17, 10 p: the ſquare of 
the firſt man's part of the baſe, whoſe Eq viz. 1 — * 
is the part required, And as 60 : 20 :: A's area : the ſquare of 
his perpendicular fence, whoſe ſquare- root, viz. 8.04 is the length 
of the required fence. Again, as 60: 40: : the ſum of A's and 
B's ſhares of the land, to the ſquare of the ſum of their ſhares of the 
baſe, whoſe ſquare-root being leſſened by A's part of the biſe, leaves 
B's part thereof. Proceed in this manner for datermining the re- 
maining parts BC, CD, DE, &c. of the baſe 8 P, and the 
e e fences Bb, Cc, D d, &c. reſpectively equal to 
thoſe quantities in the 4th and ;th columns of the preceding table. 


Queſtion LXIV. By Mr, Robert Beales. L. D. 1718. 


A young man had left him by his old grannum, 
Two hundred pounds, bur nothing per annum. 
'T'was not to be paid him till nine years three quarters, 
Which vexed him fore, and put him to tortures; 
Cauſe being juſt marry'd, he wanted the pelf, 
Which made him bethink what to do with himſelf. 
So he went to a miſer, whole riches were great, 
And did the whole ſtory unto him relate: 
Who faid, if his ſtory in truth could be found, 
He'd venture to give him one hundred pound, 
Then down on the nail; which made him look brave, 
. Q- And 
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And tell the old lurch the full ſum he ſhould have, 
As above, at the time: ſo ſecur'ty was made, 

And an hundred pounds he had got for to trade. 
Now what compound int'reſt did the miſer demand, 
Per cent. per annum, for the money in hand ? 


 Anſeered by A. Philomithes, T. Dod, Lewis Evan, W. Crabb, 
J. Smith, and ſeveral others, who all agree, that the miſer de- 
manded 7 l. 7 5. 4 f d. per cent. per annum, com. int. 


Repoſitory Solution. * 


Put 7 for the rate, or the amount of 1 pound, principal and in- 
tereſt for one year; then 797 = 2, by the nature of compound 
intereſt : — logarithms we have 9.75 x log. r = log. 2, and 
log. 1 En — N = 0.308748, which anſwers, to the 
natural avinker 1,0737; this being multiplied by 100, gives 
107.37, or 107 l. 78. 44d. conſequently the rate is 71. 78. 44d. 
per cent. +» "ſy 


The Prize Queſtion. L. D. 1718. 


L-adies, as you ſet many right, 
Pray do the ſame for this wheelright ; 
And for your pains I will content ye, 
If you explain this paper ſent ye. 
In each wheel, if there be inſcribed 
A polygon, that's equal ſided. 
The leſs five ſides, the other ſeven; -. 
And alſo let the area's given, 
In proportion or analogy, | 
Be nicely as-thirteen to. three. 
But theſe to find, depends upon | 
The juſt length of a pendulum, | | | 
That vibrates ſixty times and one, 
- Exactly in one minute's ſpace, 
This being found, is the true: baſe | 
To two ſides of the pentagon, = 
And bounds. the angle (which is known.) 
Then-by the length of this ſubtenſe, 
Or baſe, there will, by inference, 


'T 
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Be found the parts of ev'ry figure, 

Firſt of the leſs, and then the bigger; 
Alſo each wheels periphery ; 

For that directs the ſmith and me. 

And for that lady's courteſy, | 
Who firſt ſends theſe true lengths to me, 
Pl] give next year ten Ladies Diaries, 
As prize for anſwering theſe queries. 


Anſwered" by Anna Philomathes, W. Hawney, Joſiah Clayton, 
J. Buckley, Philo-mathematica, Luke Cullimore, and ſeveral 
others, much in the fame manner as follows : OY 


The lengths of pendulums are reciprocally proportionable to 
the ſquares of their vibrations, E 
| Therefore as ſquare 61 = 3721 : 3600: : 39.2 : 37.9252 = 6, 
the ſubtenſe; whence the ſide (a) mult be found by this theorem: 
If a quadrangle be inſcribed in a circle, the rectangles of the two 
diagonals will be equal to the ſum of the rectangles of the oppoſite 
ſides. | | 
Now the diagonals being each equal to the ſubtenſe (4), the 
theorem; 8 4 + D , ergo, 4 = Bb +=BD): —— 
23.4 39062 inches, the fide of the pentagon. Then ſuppole 5 a 
hypothenuſe of a reQtangle triangle deſcribed in a circle, and (cd) 
rt of the diameter (as far as where the perpendicular falls) the 
aſe ; call the perpendicular (a), and the other part of the diame- 


ter (4 f) ab——= ed; and O xfide>cd=4f, and 
cd d f = diameter required. So the area of the pentagon will 
be 945.210782, Then 3: 13 : : 945-2107 : 4095.9133912 = 


area of the 3 3.633959: 1: 4095.91 in duplicate ratio, 
to the ſide of the heptagon. Then the other parts are eaſily found, 


as below: * 23 | 

* "Par, Pentagon. Heptagon. 
The area of the | 945-2197 - 4095-9133 
Diam. of circum. circle 39.8768 {1 76.8283 
Diam. of inſcribed circle 32.2611 69.1047 
Circumſcribing circle 125.2768 224.3637 
Inſcribed circle + 101.3510 227.0994 

| 2 W. Whitworth. 


Q 2 5 Repoſitory 
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Repoſitory Solution. 

By the nature of pendulums we ſhall have 60 & 60 : 39.2 : : 
61x61: 3 RSS = == 37-92.527 inches, the diagonal of the 
eee per queſtion, which is. the baſe to an iſoceles triangle, 

ving each angle at the baſe = 369, and either of the ſubtending 

— 2 oo 

ſides, the ſide 4855 Pentagon — n * * N 23.4391; 
conſequently its area = 23-439 X 1.720477 943.2184853 
hence, by the queſtion, 3: 13 : : 945.215485 : 4095-93377, 
the area of the ſeven · ſided figure; and therefore its ſide = 


8 7 = 33-573 ; and conſequently the peripheries of the 


circles circumſcribing the pentagon and heptagon = 23-4391 x 


2 & 8306508 X 3.14159 = 125-2775, and 33.573 X 2 X 
1.152382 X 3.14159 = 243.087. 


Queſtion LXV. By Mr. Henry Walker. L. D. 1719. 


When firſt Columbus with adventrous mind 

The ocean crofs*d, a weſtern world to find ; 

With him a gentle Spaniard, young and fair, 

Saw and confeſs'd the pow'r.of beauty there: 

An Indian virgin firſt engag'd his love, 

And innocent, his paſſion did approve ; | 

And crown'd the happy lover, as I'm told, 

With native beauty and with native gold. 

A piece of gold, (herſelf the lovlier prize} |! | 

She brings, whoſe length and depth who multiplies, 
Produces ninety-ſix;* the breadth by th* depth fourſcore 3 

The length by th” breadth one hundred twenty more. 
The ſides true meaſure's whit I do demand, | 
And would the wedge's value underſtand. * 


A wedge of gold, delightful to the eyes, | 
The charming fair was much the greater prize. 


at Inches. 


I | The 


* 
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The length 12, the breadth 10, and depth 8 inches; and if 

10083 inch. = to oz. and the troy pound = 421. 108. the value 
was 337118 J. 198. 92d. © * 


Repoſitory Solution. 


Let L, B, and D repreſent the length, breadth, and depth of 
the wedge; then, per queſtion, L XD 9b, BX D = 80, 


80 120 


and LX B g 120; hence D L = obutB=—> there- 
6 80 JL. L 1 | | 
fore === == LX L= 144, L 12, B = 10, 


and D= 8, and the cubic inches in the wedge = 960, which, 
at 10-359 oz. to a cubic inch, weighs 9944,64 ounces troy 
weight, or 828.716. pounds theſe, at 42 l. 108. per lb. comes 
to 35220.43 pounds ſterling, or 352201. 8 8. 7 4 d. very near. 

Queſtion LXVI. By My. William | Doidge, L. P. 1719. 

In the latitude of fifty“ forty- eight, | 

On May the iſt I ſaw a rainbow bright, 
Which bore north-eaſt three-quarters eaſt, as I 
By all my care and art could tell it by. 


What was it of the clock I fain would know,” © 
And beg that you the ſame to me would ſhow? 


Repoſitory Solution. 


In the ſpherical triangle P 0 Z. where p repreſents che north 


pole, Z the zenith of the place of obſerva- | 
vation, and O the place of the. ſun at the | P 
time required. We have given P Z, the 
complement of the latitude; P O, the ſun's 
polar diſtance ; and the angle PZ ©, the 
azimuth from the. north; to find the angle 
Z P ©, the hour from noon; which may | 
be thus obtained: As the ſine of the ſun s | 
polar diſtance is tg the ſine of the azimuth, ſo is the co - ſine of 
the | latitude to the co-fine of the angle P © Z. Now 
| „Manch l ! | 


4-4 


rn = 


4 


radiug 


[ 
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radius: co. ne Z © P: ws 5. PO: tang. of an arch, and rad. 

: co-ſine PZ O: PZ: tang. of another arch, which 
added to the Pn gy —_ Z©; then as fine P ©, is to ſine 
P Z o, ſo is fine Z O tothe ſine Z PO, the hour from noon, 
whence the time of the day becomes known, and is in this caſe 
25 minutes paſt 4 o'clock in the afternoon, 


Queſtion LXVII. By Mr. W. Hawney, L. P. 171g. 


What number of guineas and piſtoles, I pray, 
(With no other coin) will one hundred pounds pay ? 
And how many ways? pray declare unto me, 
| A Pll give you a pot whene'er | you foe.” | ; 
Anſwered by Mrs. Heſychia. 


Guineas ten, forty· four, and ſeventy· eight. 40 g 
(As I do take it) ſet the matter right; 
An hundred and five, ſixty- two, nineteen, 


Are all the piſtoles to anſwer each gain. 


- 7.» Repoſitory Solution. 


Por v fora guineas, y for the number of piſtoles; 
then 21 + # + 17 y = 2000,, per. queſtion, or 43 x + 34 y = 


4000 z hence x ='> = which muſt be a whole number: 


ia whole Fee rig 5 4000 345 ＋ 435 muſt di- 


vide by 43, without a remainder. Again, 3999 divides exactly by 
435 conſequently their difference 4000 — 34% + 433 = 3999, 


ori +9 5. muſt be a multiple of 43. that is, = muſt be 
a whole number, and ſo muſt e, from this fraction ſub- 
tract 235 and che remainder 2 ET : A be a Whole > nic. 


A then y * —. and æ = 95 — 178. in theſe va- 
lues of y and x, 5 may be any odd number leſs than 5, as is evi- 


nut ® Guineas at 21s. 6 d. Piſtoles at 17 8. each. 
| | dent: 
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dent: If s = 1, then y = 19 and & S 78; and by taking 5s = 


3 and 3, we ſhall have as follows: 


Guineas. Piſtoles, 


78227 19 ; | 
44 > and 3 6 {make 1001. 
. 0) „ es 1 


Queſtion LXVIII. By Mr. John Leddell L. D. 1719. 


Wichin my garden Pvea A of ground, 


A cirle's arch that is exa 


ly round; 


Now this arch's ſine in length is juſt thirty feet, 


Its verſed ſine in length is ten compleat. 
Now I would have this arch continued round, 
Till the ſine's length forty-five feet is found. 
Ye men of arts, now to oblige your friend, 


Of this new arch's verſed fine the length pray end 
. The verſed fine's length od. 2055 9 9985 


Repoſitory Solution. : 
Let AE 40 E B my be the verſed ſine: and right wo | 


of the propoſed arch AB, FD = 45, 
the other 32 fine, AD Hl the Girels 
compleated, A H a diameter, and C the 
center; draw AB and C D; then by the 


nature of the * AB= AHXAE; 4 


whence AH === 100; therefore 


AC SCD S so, bu DC DF. 
= F C. = 476. | whoſe quate· root, 


D 
B 


- of : 
- 
E F 
N 1 ” 


21. 794, ſubtrafted from A Co © 50. leaves 28. 206 = => Ar re. 


W 


eile, XIX.. By Mr. Jo. Smith. L.D. 1719. | 
Three counrymen in Lincolnſhire | 
A meadow-ground did buy 


For nine-ſcore pounds, to their defire 
In oval form did lie: 


"if » 7 


2 


© — 
— 
-v 
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I be cosjugate was forty chains, 
e 
uſt fifteen chains, by mighty pains, 

3 J From the midſt the RI þ | 
Now A would in the middle be, 
And Y's abſciſſa were | 
Juſt eighteen chains 'whereas that E 
" Hs orgingte near, 
To chirty chains rightly apply'd. 
Now what ſhould. each man pay? _ 
And how much land ; 1 Pray. on't hide 
<? 


Such things as pecdful 72 = 
ae, e 9665864 pound. 
"E's 43.19% 15 
Vs W 3658.144143 


4.14 Repoſitory Solution. 
In the gnnexed, zram, let A H repreſent the tranſverſe axis, 
and B e — rw axis of the elliptical meadow purchaſed 
by the three countrymen V, A and E, and C the cepter of the 
ellipſe, ML, K I, parallel to B D, the fences dividing. the 
meadow into the three required ſhares, a known property: 
of the ellipſe. AC-== N 20.4 15 X 15) 25, being equal 
to the ſquare · xoot of the. ſum of the ſquares of the ſemi-conju- 
gate axis and focal diſtance, Now if we ſuppoſe; (as in page 62) 
this ellipſe to be e f v2.4 L Þ 90 . N 
an \upright” cylinder: then be- 8 
cauſe. LM, K 1 are projetted , 
into their equals upon tbte „ 
— circle of the cylinder a, base, 4 
| the abſciſſa A N,. H O. it 
diminiſhed in the ratio of AC 
to BC will be the verſed ſines | 
in the circle correſponding to 
the chords EM, KI; conſe- . 
2 if the areas of theſe circulat be firſt found, and 
increaſed” in the ratio of BC to A C, we ſhalt have the 


+ +, 
4 


"> 3. * 0 
Hs *% © % 
— 1 


* T 
e- 
* 
* 
| . 
1 * 
— f 
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reſpective ſhares of the meadow claimed by the farmers Y and 
E, whoſe ſum being ſubtracted from the area of the whole piece 
of ground, leaves the area aſſigned to A, ho by ment was 


to have the middle part. In order to find theſe circular ſegmental 


areas, We may uſe either of the following approximations; the for- 
mer 8 by fir Iſaac Newton, and firſt publiſhed by Dr. Wal- 
lis 3 the latter may be ſeen in Shirtcliff*s Gaoging, 101. If 
the diameter of any circle be d, the verſed e 
that circle v, then the area of a ſegment contained by twice the 
. and twice its fine, will be / 9 + = wi 
X or SEE x To x 350 The diameter of the cy- 
linder is the conjugate. axis of the ellipſe 40; the abſciſſa 


AN is given = 18, whence 53: 4:18: = 14.4, the ver · 


ſed ſine in the circle ; by the above approximations the area of 
the ſegment is 1407.04001, which increaſed in the proportion of 
4 to 5, gives 508,801, Y's: ſhare of the meadow ; in the ſame 
manner the area of a 75 ſegment, whoſe diameter is the 
ſame as before, and verſed ſine 6.78, found from the given chord 
o, is determined, equal to 144.024,” which increaſed in the 
fame proportion as before, viz. of 4 to 5, gives 176:2801, for 
E's ſhare of the land; whence A's is 885.718, and by dividing 
the total ſum paid, in the proportion of theſe ſhares, we ſhall 
have 38 l. 68. 10 l. 108. and 20 l. 48. the ſums which X, 


A, and E are to pay reſpectively. | 
Queſtion LXX. By Mr. J. Dodd. L. D. 1719. 


As viſiting a friend the other day, 

Tho' unprepar'd, I then muſt needs ſurvey 
A piece of land, exact triangula ; 
One fide of Which I only could come near. 
Quoth he, this angle once was found to be 
Thirty degrees, and minytes forty-thre - + --; 
The fides including it when. multiplied - | - | 
Together, will, (it that be any guide) 

I formerly have heard, . exactly give x 
Ia chains * eight ſepre and eight, tenths ſeven five. 


-S% 


** X 
. * 
OS © 
ma TOS LY 
«a \ I - 9 3 
he - 
= 


| Lite 1 1 
GIA 2 ; , I. 
. 2 > . | 


— f - " 


LA 
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The aſſiſtance only of ſir Jonas 1 | 
Thro' his Compendium, I could then procure 
Without the help of any inſtrument, 

I'd have the rule to find out the content. 


Anſwered by Mr. John Finch, of Norwich. 


As radius: to · ſine given 3 _ roche. "= area == 
2 1 * 5 — 55 ” | 


" Repoſitory Solution. 


Let ABC repreſent the required triangle ; from the point A 
let fall A D perpendicular to B C; then, | 
by Plane Trigonometry, radius: AB: 
fine ABC: AD; whence AY — 
AB x ſine ABC ADXBC - . 
N =, but — — 

radius 2 
0 of the 2 ABC; EE ogg 

AB x BC ine ABC N 

2 x radius | 
= 43 ſquare chains, very neun. 


| Win LXXI. by Mr. Alexander Naughte), Se 
| D. 1719. 
A ſtone For: a hog-trough, I'd have to contain 
£ Inches five thouſand four hundred; but then 
- Its length, breadth, and depth, to the ſum muſt amount 
| £ vs Of fifty-ſeven inches, as huſwives account; | 
And the trough muſt be made exactly to hold _ 
Five Wincheſter pecks; or I am ſure of a old. 
The depth and the length without (or within), 
Muſt be in proportion as ſix is to fifteen. "0 N K 
So pray 3 ladies, ſend me what directions 


The work want, to find the dimenſions 7 
5 Or what — de (like within as without;) 
a | Art pleaſe you to ſhew, * wil Wits us wa out. 


— 


EE (23: 720 0 
50 — 15 3 videut 11.888 f within 
Depth 12 93013” 
= Repoſitory 


— % 
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Repoſitory Solution. 

Let x, y and 2 be the length, breadth, and depth on the 
vut-ſide, à the common ratio of the out- ſide dimenſions to thoſe 
within- ſade 4 then, per queſtion, x y z = 5490, x + y + 2.57, 
and z *:: 6 15. Now to find the value of the unknown 
r from theſe equations, put 3400 = p, 57 = = „ 2688, 
the cubic inches in 5 pecks = r; then, per go ion, #u'X,. 11 5, 

and ⁊ are the length, breadth; and depth of the inſide reſpec- 
tively, and mp n * 2 r, but xyZz=p, hence & = 
Send = = = = .79256. Again, x = 2 — =, 
and confequently p =s ν = but z X 6215 
: 2:53 whence x D, and y being equal 70 2. =$S—X — 2, 
gives p =5x2 —2x* — x 2; for x in this equation ſubſtitute 


5 495 an 11 25 8* 523 8 
55 and we have f = e = BE — 5D, or Þ = 


ws NE in numbers 21600 = 570 2* — 35 23, ſolved, 
2 = 12; whence x = 30, andy = 15; and if theſe dimenſions 
be multiplied by .79256, the value of u, we ſhall get thoſe of 
the inſide of the trough, equal t0'9.511, 11.888, and 23.777. 


Queſtion LXXII. By Mrs. Mary Nelſon. L. D. 1719. 


A captain on the ſeas, that was both brave and bold, 
Had taken from his foes a cheſt of gold; 
Then all his men were call'd, he fraightvay let them know, 
That each ſhould have his ſhare, as is expreſs'd below. . 
Now, "ladies, unſwer this: how many men were there, 
And how much one) had each man alſotted to his Baer 


Tube firſt man took one pound, and a hundredth Ba of the. ke 
mainder z the ſecond, rag ounds, and a two hundredth part of 
the . and ſo on, till the laſt man, who had all that was ' 
lefr4 by cheſe means the money was equally' divided. Now if 
the number of men were added rd a number of poutids in 
each ſhare, the ſquare of that ſum would be qual. to fon ur times 
the number of pounds they had in the cheſt. Carts 


Bs 1550 e and had el. The This 
TO dot of of N 2 uw Tm WOnur 3 Repay 


124 TRE DIARIAN Repos1TORY; O Ry 


Repoſitory Solution. 

Put x for the pound in each man's ſhare, y for the number of 
men. Then, per queſtion, x Ty = 4 # y; whence * L 2 xy 
+yF=4x3, therefore „ ; that is, the number of men is 
equal to the number of pounds in each man's ſhare. Now let 
100 2 + 1 be the pounds they had in the cheſt ; then becauſe 
the firſt man takes one pound, and one hundredth of the remain- 
der, his ſhare will be expreſſed by 1 + z, and the ſecond man's 


ſhare by 2 42 hence this equation, 1 + z = 2 + 
2, reduced, gives 2 = 98, and z + 1 = 99, the firſt 


100 
man's ſhare, and the number of men; 100 z + 1 9801 l. the 
value of the whole prize, which is to be ſhared by 99 men. 


- Queſtion LXXIII. I. D. 1719. 4" 
e the let nad 
That you can divide, without a remainder, | 
By given diviſors ? as the digits nine: 
For a true canon I'd give a pint of wine, | 


+ Anſwered by Thomas Fletcher. 


_ Moſt readily, ſir, Fl the number divylge, | 

Which the margin makes plainly appear. (2520) 
I'll the canon reſerve, till I taſte of your wine; 

Pray obſerve, I'm Schoolmaſter of Ware. n 
Mr. Naughley gives this canon: multiply the two higheſt given 
powers together, and their products continually oF — he 
iven. prime as is no component of any of the ſajd powers, or 
their product, or of any given prime: ſo gx8X7X5 = 

2520 requires | WE —— 

I is very evident that 18 is the leaſt number that can be exactly 
divided, by 2, 3, 6, and g, which being multiplied. by 4, gives 
72, a multiple of 8: there only now femains 5 and 7 to be- 
come diviſors, and it is evident 35 is the leaſt number that will 
admit of thoſe diviſiors; therefore 72 & 35, or 2520 is the num- 
ber required. Or the number ſought” may be found thus: take 
60, the leaſt number that will divide by 2, 3, 4, 5, and 6 with-- 


{ 
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out a remainder, and multiply it by 3 z the product 180 will 
divide by 9, and its double, 360, will alſo divide by 8; ſo that 
360 divides exactly by all the digits, except 7; conſequently 
360 X 7, or 2520 is the number ſought. 


Queſtion LXXIV. By Mr. Crabb. L. D. 1719. 


Let the dimenſions of a ſpheroid cafk 

Be ſuch as here-under 3 then I aſk, 

The difference in wine gallons, that are 
Between the greateſt cube and greateſt cylinder 
That can be inſcribed'into the ſame ? iy, 
And let us know in your next Diary. 


b Diameter at the head: 31.8 
Diameter at the bung 27 Inches. 
Length * . 
| Anſwered by Mr. T. Hill. 
As you are Crabb by name, I think. by nature too, 
I your crab do taſte at laſt, tis with much ado. 
The content of cylinder, 182.2503 of the cube, 84. 
Ihe difference in wine gallons, 97.9858. | * f 


| Repoſitory Solution. | | 

Let BRLMSD nt the given caſk, BD=LM 
the head diameter; RS che IS. 
dung diameter, NO the 8 


length, reſpectively equal to 
31.8, 40, and 32.8, as 
given in the queſtion. Com- 
row the ellipſe AR PSAs, 
an r common proper - & 
ties, End the ſemi-tranſ(- 
verſe axis A C = 43.524 
which call t, and put RC 4 
== '20 2c This done, T) 
ſuppoſe EHKG the great. 8 
elt inſcribed cylinder; put the ſemi· length thereof CF = CT = x; 
then by the nature of the ellipſe, t: cc -er: FE z 
# e bende 


— 


1 
L 


k . 
. -. ** 1 as 
*, * 9 » ” 


17 
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whence 4 FUE = — x F; this multiplied by 2 &, gives 
- $8 x Þ-x , which is as the inſcribed cylinder, and, by the 


-"_ 
queſtion, muſt be a maximum; therefore 7 # x — x? a maximum, 


(becauſe is conſtant) in fluxions 48 X=0z hence 


__—_ 25.15, and 2 # 3650.33 conflavently EG 0 
= 1065.64, which being multiplied by F I = 50.3, and the 
— divided by 294, the e diviſor for the wine gal- 
ives 182.3 gallons for the content of the greateſt inſcribed 
cylin er. Now put 2 5 for the fide of the cube inſcribed in 


the ſpheroid ; then it will be 72 : * ud n: ay 2» = 
po P "WE. 62 * hence y = — ==13. 4892 &8y'=19465. OI, 
which being divided 4 2 — wn av inches in a wine gallon, 


gives 84.2645. The ce between the A and aN ig 
98.0355 wine . 

0 This led; * the areat- - 
eſt inſcribed cy 4 — N the cli oo relates entirely to 


the ſpheroid alone, and therefore may, in ſome caſes, happen to 
fall beyond the 15 of the propoſed ale fruſtum of the ſaid 


Fr 


| "The Prize Queſtion. LD. 4719. 
Ladies, I have a wager laid, ei tre 
Which 1 ſhall laſe without your aid : CO Nn da 
In a turner's yard lay a wheel nave, ain e f 
Was lately turned in his laithe, * - - * — | 
And d in ſhape a ſpheroid's fruſtra, - a,, 
Bot for the axle- tree there muſt a 1 
Hole be made, whoſe vagui tg 
I be fruſtum of a cone muſt ba 4 = I 6 nite Sa 
| "And baſe readrh's.iri analog; 05 0 ia os 
7 2 (Or ratio) fixed" is and certaifhy' ei ! N 3"=3*x | 
| \, Being as ſixteen is to thirteen,” Ng * 11A FA dps. 
8 And the lengthy in inches eight een 
The whole being made of this ſaid fo rem. 


B gallon is to hold of Te . 
I And 
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And two-tenths more of cubic inch. 
Pray, ladies, help me at this pinch, 
And tell the breadth each baſe muſt be? c 
To find the nave's ſolidity. we Sa Fans. 
Four times the breadth o'th* bigger baſe, * oo 
Of the cone's fruſtra (in this caſe) © © | 
Is the greateſt thickneſs of this nave,”  - bes 20 
Thrice the ſaid breadth each end muſt have: 
Now, ladies, I moſt humbly crave wy 
Your help in the next diary, © + 
Jo ſend me the ſolidity, 
And allo the periphery 
O'th' hoops that this nave environ, 
Four inches from each end (of irop.) | 
Having your help, I'm your's till death, 
And you'll oblige each Philomarh, 


" Anſwered by Mr. Whitworth wag the =: 


Put 5 = 131 c = 16; 1218, the length; # = 269, the 
content; * * 78339 @ = lefler baſe's diameter. Then 


Je 4 == = to the diameter of the greater baſe. Now che 
area of the greater baſe, 8 baſe, and a geometrical mean be⸗ 


tween them, ey by 24 the content; chat is, 4 . 
2 x S — =d; ati ng EI} 509 | 


+ beat 1255 n 4 3903886, the leſſer 
baſe of the cone's fruſtum, and = 4804782, the diameter 


2 n baſe; mhenee the rack thickneſs of the nave 

is "= — 1509.219128 
Each end. 71 — 14414346 
The ſolidity of the — the cavicyſubt;... 4191.408136 
The diameter, four inches from the ent. 4 20 1900s —.— 
Circumference on; \th 95; $ Yer: 91d) 


: hes Y 


Fa 
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By Repoſitory Solution. 


Loet BEF D, the middle fruſtum of a ſpheroid, whoſe con- 
Jugate — is at's — ab * a N a cone, repreſent 
the nave and its ration reſpectively; t # 

content of the j muſt, era — ng BILE 
be 269 cubic inchesg its height eh is given, 
18 inches; and, the ratio * to þc as 
16 to 13; from this data we get 4 4 


the tranſverſe axis, and then diminiſh the propoſed diſtance from 
the end, which is here 4 inches, in the proportion of the tranſ- 
verſe axis to the conjugate; which being done, the required di- 
ameter may be eaſily found by the rule laid down at p. 63; and 
in this caſe is equal to 17.868, * Foul and conſequently the 

circumference equal to 56.149, &c. wen 


. Queſtion LXXV. By M.. T. Dodd, April 30, 1720, 
1 . OA 20 es 
At Michaelmas laſt, ſeventeen hundred nineteen, 
My writings will ſhew, which are yet to be ſeen, | 
That to me were three hundred and twenty pounds due, 
And half of that ſum, beſides forty- two, =! 
]uſt five years after I then might demand! 
But fain would have the whole ſome what ſooner in hand; 
I T agree to rebate for the latter ſum too, 2 15 
At the fame rate of intereſt ® our commons allow; 
And I likewiſe expect ſome uſe will accrue 3 
For my fiæteen ſcore/pounts that were laſt year du. 
No toknow on what day, I ſheuld be very fond. 
To receive my five hundred and twenty-two pound. 


Am. ſatereſt. in 


— 
1 > 
A 4 * . 
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Anſevered. The author's ſolution is, the payment muſt be 
April 30, 1721. N nn 

XNN.eftory Solution. $ , i 
It is extremely obvious, that the rebate of the laſt payment 
muſt be equal to the intereſt due upon the firſt ſum at the time 
the pay ment is to be made of the whole ſum of 322 l. This 
premiſed, let 320 , 202 = 4, rg. og, the intereſt of l. for 
a year at 5 percent. 5 years = 5, i the mean time of payment 
from Sept. 29, 1719. The preſent worth of the ſum a, due y years 
hence, is , which ſubtracted from a, leaves 2 7 — the re- 


ry+1 


bate upon the ſim a. Again, the intereſt due upon the ſum 


5, for the time 5 — 5, at the ſame rate of intereſt as before, is 


brs—bry; hence this equation, 575 — bry ES Put 


FE ad ve Bet S ET 


3.243 which taken from five years, leaves 1. 76, or 1 year and 
277 days for the time of payment, reckoned from Sept. 29, 17193 
that is, on July'4, 1721. xl v2 166 tec 4 wie 
Fiona ed; | 8 n e en 
Von, LXXVI. By A. Crabb. L. D. 15%kꝓ½% 
If che ſide of the face of each body platonic 
Be twenty nine inches, as you may project; 
Then, good Mr. Gauger, now try to unfold. 
How many wine gallons each body will hold ? 1 
And to this ouc author the ſame do impart, 
And you'l{ oblige thoſe that are lovers of art. 


: 


Qq* * 
- 


TR 


5. 
* he 


The wine that each body platonie will hold. 
In the numbers annex d, is demonſtrably: told. W. Gall. 
The dodecacdran fo much does contain, 3809.02 
The Icoſacdron will hold it is pla 230.343 
Hexaedron's content in this number I ſhew? © 103.580 
bos much the efacdron affords unto yl 477 
Divide the laſt ſum exactly by foub rn. 
Tetraedron that quantity holds, and no more. 12.442 


8 Repoſitory 


” 
* 
: 
— r rr 


| 


% Tuy Dianian Ryrostrory; on, 


24 fur In ee PERS 


It is proved by W. Ou ghtred, P 7 ere gon, ad other weiters 
upon the pon of er five regular ies, that if the diame- 


ter ats ſphere be 2, 
Tube ſide of the inſcribed eetraedron wills, 1.632932 . 
Its ſolidity 90.613216 
Fhe fide of the inſcribed hexagdron 4 S 1.18470 
Its ſolidity 8 I 1.539600 | 6 
The ſide of the inferibed oftaedron | 1:41 4213 8 
21. Its ſalidity 1 1.333333 M1 121 
Ihe fide of the inſcribed dedecardron 22 25 
I!,s ſolidity 2785137 
The (ide 1  infrided Icoftedion 1.10% 
| Ig ly: +: _ e 8 14 


And by the nature of ſimilar -bodies, which are in a riphicare 
ratio of their homotogous: dimenſions, it will be, as the cube 

the ſides of theſe bodies is to their reſpective folidigies, {6 is the 
cube. of the propoſed fide, viz. 29 inches, to the c eee 
ſolidity, whether tecracdron, h n, &c. theſe (eve quantities 


thus found, divided by 2 the cubic inghes, a Nins gallon, 
follows; Nan 2 | 


will give as. 
TY 12.442 Tranchen 
48.580 Hexaegron, 
Plein 4% 779-2 "TS Octacdron, | 
Port #7: AIR | 4 Dodecardron. 
25 230.3430 n VP 


Queſtion LxxVI. By Mr. W. Deare. L. D. 28 
Upon a friend's requeſt; the other dy. 


A field triaggalar ! did. ſurvey 3 y al 
- Phe longeſt ſide, fave one, is juſt a 

- Sixſeore degrees, the angle-blunt conginey......\. - rr 
From which a perpendicular let fall 


Upon the . alternate — ful - 
"Rt ch Tun. Explore, 1 E 
85% fide, and area? 


e Ses SFaſe next th waktonn ie. WADA 


Wonne CG 
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dan, queſt ion vs anſwered by Mr. Crabb; Mr Allen, Mr.“ 
Falles, — ſeveral others, who all make the area 25.2787 chains, 
T 2 actes, 1 rood, 28 petches, | 


” Repoſitory Solution. 


Ker ABC there are given BC = 8 chains, an le 
BC =120-deg- and the alternate ſegment AD, made by 
lating fall BD perpen pou 
AC; equal to 3 
8 d che area of: the ſaid « an >, 
rr to 
rad 1, B AD SE mer oh uf 
I DL 
BD'z=4/ FF) and AB A 
B TX ee the ar of ABC ATX DB:, 15 5 
94 D XNF—=x This; e equati 
n cleared of. e furds, will becbme 5 — 4 6 e 
Pa'+2aPx+ Had — - 2 4 K which bens 
t into numbers, and-properly retlaced: the v2 Fes 11 may the 


eaſily ſound cen ei = ** and is equal to. 7.13 c 
ce th who — tria Lane Fare * ſha ls 
— ads roo ny By Mr. G. 3 L. D. 1720. 
8 _ Mis lane in latitude fifty three, 

— 15 ſhould recline, as here you ſee, ® 


8 N In what tatitude (yall that plane become 
An vpright? add what declination 
SBghall chat plane have in that latitude ? 
And what angle ſhall the meridian 
In ſuch a plane makewirththeHotizon P 
Styles height and diſtance. alſo let me 
What will bee een ies meridian be? Thema? % 11 
As alloſhew, where the hour's, lines will fall, 00 
| * a SI arithmctical. 75 $0. J 
ie, "© Nerth- e 43 iN Kei 4536. n 


501 


=) 


»m 


v 8 2 Anſwered 
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ares by Mr 3 Failes, Mr White, and Mr. Finch. 


The dial's new latitude 8. 40 58˙ I 
New declination W. 5 30, 


Diſt, of ſub-ſtile from merid, 73, 55 
The ftile's height 


* : © — #4. 4 I 
Pl Ae » li fferen * lo ngit. . 80 0 
* * — Le 4 g ao "Sad - 1 . 20 15 9 
. 
= * 
* 9 Y * 3 * FY 
\ — — - I 
* 
oy 
' £ 
6. - 
- 
-_ "a 2 


vin. 


| —— 


1 


IX. 


1 0.9 


H. JEquin. A | 


2 „ wh 
Ditce of mri. an ori 66 29 
29 4/4, 


£ ans 
1 


* — 


143.1 


* 
— — — 
1 


128.20 | 


— —_—___ 


112244 


i184. 18 


21 78 — 


Way! 


9] 4659. | 


| 


— — 


II. 5. 


VII. 2 


| 


III. 


By the commoipiinciples of dialing we have,” 
iſt, Radius: co ine declin. 43* 15” : : co-tang. reclin. 49® 20/ 
: tang. of 32® 27, which being taken from 47. the complement 


of the given latitude, leaves 4387, the new latitude, in which 
the propoſed wy will become an ET decliner, 
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Radius : co-ſine reclin, 90's * lige declin 15: ſine 
1 the new declination. x: 7 39% 2 


zdly, Rad.: co-ſine lat. 4* 58” : 20: bee deci 269 . : ſine 
63% 3. „the tyle's height. | 


Achly, Rad. co-tang, lat. 45 55/55 : rang ene 6s co- 
ne plane's dif. of long e a a 


5thly, Rad.: co-ſine Tat. 4 _—_ Kos . ag of long. 
80? 9 : line 7836 „the diſt of ſub-ſtyle i from the metid. 


6thly, The Plane s diff. of long. being 89® 97, diyide the de- 
grees by 15; the quotient z. and remainiler 5, Sith the 97, ſhew 
that the hour of V. muſt be 3909“ i long; trom the ſub-ilyle, and 
conſequently - the hour. of .V : 99.54: theretrom. 1.1 56, chor 
equinoctial diſtances are, found by the conſtant addition of 16%, 
and will ſtand as in the foregoing table. The true hour diſtances 
are found by this general proportion 2 radius is to the ſine 
of the tyle's. height, ſo is che tangent of the ſeveral equinoctial 
diſtances, already diſpoſed in the table, to the tangents of che true 
hour diſtauces (from che baths ) — — plane of the dial re- 
ee 6 81 ow; oy . 3 20) 15 
a | 187 '0 1 1 a 925 
7 hly; ad.: ſine ans 49 ada ts Evan ceelinu4g? 1802 
54 29 eee of the mt ridian from _ horizons ©: ns 


*.* Thoſe who are defirous of having ede conftrus- 
tion | to this queſtion, may. conſult; Turdec's Mathematical Exer- 
ciſes, Croker s, or Scott? $1 eres Wer of Arts 1 


ae 12 e 
e. EXXIX. 25 My John Alton. * D. e. f x 
In the north latitude f fifty-three,'® | 3»: 
As I with ſome ladies was drinkin ua 
44 Tue room it was ple aſant, and the gofre day of May. 


| I happen'd to applaud their bright enius and Wies A 
Ter thought wathematics for them not ſo ey” Dt ps: 
N — 7 at this Was a learned briſk las, 

| And the ſun n pin on a ſpecular gi, 


W ; 
To 


| 
| 
| 
| 


"aw Wo 2 4. & 9 wir. MI . 
134 Tut Diikiian Rr sfr vi dx, 
Tas th. op, 0'rh' eaſt corner of the com came the ray; 
Lot's ſee y your learning! ? ſhe:anſwering praßss 
This glaſs is ”th* middle o'ch* wall J do find, ; 
. E y placid, which ſtands to rh” fouth wind. 
he area o'th end of the room I here 8 ſfoẽwj .,. ve 
The whole room's dimenſions from hence I would know, 
Wich the time of the day? but I tell 8 | 
That the height of the :& is exactly the fame * date 
As his azimuth, I truly do find by the beam 
A dim of the beſt ſuall then be yout doe. 
I you to this duere a falotion give rhe: mY Pn 


eee by Mr. Crabby 4% Allen, Mrs. Dodd, pF 2 


Who make the time of the day 2 h. 6 min. P. M. Altitude and 
azimuth each 48920“. Length of the oppoſite ſide of the room 
7.49216; heighth, 10697 3 h of end walls 3. 22 " 


ner * Repoſitory Selin. . 

a Fibre g. 2 Po, where eee 
pole, Z the zenith, O the place of the ſun,᷑ 2, 
at the given — we 4 given EP = — 
37 o',. the co-latitude; PO = 74 46% 
the ſan's polar diſtance; and the altitude 
equal to the azimuth, to ſiad the ungle 
Z P ©, the hour from noon. Put s and e —— 
fot the natural te nnd coſine of E P, ũ ò— n 
for the narurat' eo ſine of 'P ©, #and y for 9 
the ſine and c- ne of Z ©; radius 2 13 then; by Wen 
in Simpſon's Fluxioas, p. 546, we have 5x «x T 4 dy for 
7 puts v1. — x, and for x* write 2, our equation will become 

1 2) d, which 7 redured by aer ating 

the f are, &c. 2 4691868 whoſe Ae t. 6770, 


is the nat. c- ſine of 48 27, the was altitude; and hence the 
angle Z O r 619 O, which converted into time, gives the 


required hour, 2 h. 4 m. afternoon þ * tly,. 1 — azimuth 
of the ſun 99 a 21” from the ſouth 8 let the 


8 80 arte 67h e eee 


pe 


* 8 


* 8 


ihe | 
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right-angled parallelogram AB CDA repreſent the room, O 
ns ang * the middle of AD, ar the . 7 

laſs ! is placed, B C the north-end of the W, F 
the caſt corner. Draw O E parallel to PO“ 
join pain O, O, C, then will the angle ROC | eta [il 

** rag 918 azimuth from the ſouth z, | + /-. 
hu 12 05 of incidence and re- W 
flectian e C, will, be the baſe of a 


tight-angl 

reflected, 755 and perpen ndiculap the height of. -| 1... 
the room ; this premiſed, put 3 and f for 4 | 
the natural fine and rangent of the — EOC to the ra- 


dius 1, B C the breadth den, N the room S 2 & then, be? Plane 
Trigonometry, 4 488 1. == OC, and 1:4:: 2 2 — the 
height of | the beam Wläch being multiplied 5 2 . gives 


2 4 (a being the giren area, 89 feet) hence x 2 V, = 


— 8 2, 2 x 2 10.4, the breadth cf the 1 toom; conſequently the 
length is 4.8 1, and height 7.66 feet. | 

In this "ſolution. we have ſuppoſed chat by the of the 
room is meant. the north wall: but if the caſt or weſt wall 
be underſtood, thereby, then other things remaining as before, 
the e will be found equal to 1 15-23, breadth 7-02, and height 
11 ay ect, 


— 


eben LKK. HIST. 1. b. 1 57s. 


158 8 in the earth obe flippoſe, RT WL 
Extended to the ater Be > cloſes © aun 
Then, grant that we above a river have, as 
Of conſtant courſe, and ſwift unalter'd wave, 

Tuelve yards its breadth, but fix its depth do bow, 

A thoufand yards an hour it runs; and ſo 
It falls into che vacuum below. | * 

Its time to fill. it up- pray let me.know?., _ 


Anfeered. In regard the diameter of the earth is 8 com- 
puted, the anſwers to this queſtion muſt differ from one another 
accordingly. Mr. Crabb's anſwer is bn years, ac- 
3 60 miles to a degree. _ | 


I | Ng | Repoſiterp 
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O moon oy roi get ee HG nan) g D2ig08-30 1 
* hy, ' 241 2 Repoſitory Solution. > Ic 10 Of 
Suppoſe the radius of che earth 4000 miles. then the ſolidity 
will be 26808 3200000 cubie miles. In one mile are 1760 yards, 
and there falls into the abyſs" 5 000 cubic yards in an pour, 
i and conſequently 630 ein one year; this di- 
vided dy the cubic” yards in a mile, viz 5451776000, gives 
.1157, the decimal part of a mile with which the vacuum is ſup- 
plied in one year; conſequently,” if the cubic miles in the globe 
of the earth be divided by this decimal; the quotient will give 
che time required, equal to 2317054451166 ven. 
Denn LXXXIL. By M. J. Jennitgs. L. D. 1726. 
A houſe (ſuppoſe) was bought, and alſo fold, ) 
. Whoſe coſt exceeds its gain, as Lam tol :$ 
One hundred and ſixty pounds in gold, p 
© > Fheir-ſquares'together will amount 
Uato the ſum? below. Fray, ladies, count 
What is the coſt, and allo what the gains? ”, | 


_ 


+ Which if you;do, II thank yu for your pain. 
>...  Afwered. Coſt 250 l. fold for 340, gain go. 


36 OL IBS as. MA DOUG: 26 3117 1 
—— Repoſitory Solution. 4 JIN þ.. | 
Let be the coſt, y the gain; then, per queſtion, x — 5 
|= 160, and x x yy. = 70600; from theſe equations we get 
x = 160+, x x = 25600 + 320y R # x = 79600 — yy; 
conſequently 25600 + 329.3 + 3. y.= 70690 — 3.x, reduced, y = 
90, and x 280. ade an 8 


As I was walking on a ſummer's dar, 
Purpoſing to drive dull thoughts away; et 
I faw a cone, whoſe vertex from the ground. 
Upon the ſlant, juſt ſixty feet I found. 7 

- The true contents of its ſolidity Was. wor" 

Is thirty thouſand feet and fixty-three; oo 


w 


wy bt FM» 
P 70600, * 7 2 0 1 QJ SLOTS 09 
WW ; The 
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The perpendicular height o'th cone to find, 
All means I've vs'd ; twill ſure diſtraft my mind. 


Aſhiſtance, ladies, I do humbly crave, 
- I pray, from ruin do your ſervant ſave. 


Anſewered. The perpendicular height 55-5234 feet. 


Repoſitory ee 25 0 


put 60 = 2 a, 30063 =6 . che perpendicular 
altitude of the cone, and yt ; * e radius of its baſe; then 


*#x ＋ =44. Eu. 47. 1, and £2225 b, by the rule for 
finding the ſolidity of a cone z hence yy , and 
= Therefore 4 4 —Wx-= ET 4paax—405 


= 333 this cubic equation being put fats | ltinbers; and pro- 
perly reduced, gi x = = 55: 52341 bent; andy = = 7.2 feet, very 


Queſtion LXXXIII. DM J. Plomley, of N. M. L. D. 1720. 


From the high croſs in Briſtol two men they ſet out, 
Reſolving to travel the whole world about: 
The one he went eaſterly ſteering his way; 
The other went north, as ſome people do ſay. 
The firſt travelPd 7 miles +442 +3357 every day, 
The other 11 r but now, ! I pray, 
How many times nes round the world muſt they go? 
And how many miles * will each travel alſo? © 
And how many days muſt they be to * 
Io meet at the croſs aforeſaid again? "ho 
wered, The firſt man travels ſeven times round the 
151200 miles; the ſecond eleven times round the globe, es 
miles, ene 79 7 Ws. err er | 


2 kel au. 1 . 


rot 5 a =, 17 1 83.=4r nn 
535 2307 
the earth, as given in che queſtion — 


ee ee, N —— 


0 


2 
# 
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(which muſt be whole numbers) for the reſpective number of 
times that each man muſt travel round the earth before they 
meet at the ſame point from which they ſet out; then rx is the 
number of miles travelled by the firſt man, r y thoſe travelled 
by the ſecond man; and hence the time (common to both) of tra- 


velling is expounded by or ; therefore — = ＋, or 5 2 


T's that is, $x 49, in numbem 6514184 y = 10233432 x; 


conſequently 328 3.5 30233488 : 6312184. Nom reduce this 
fraction, e to its loweſt terms, it becomes —© : the an- 
merator of this fraction ſhews how many times the firſt man 
muſt 'travel -round the earth, and the denominator how often 
the © ſecond man muſt eircumſeribe it, before they can meet at 
the ſame point from whence they ſet out. · ; | 


Tue Prize Queſtion. L. D. 1720. 


Wich heads full of ale, joke, pun, and banter. 
Two young Tyros, who'd talk'd much of Gunter, 
Eyclid, and Barrow, fell to ſquabble of arts, 
Being confident each of his own bright parts, | 
I'th' Cyclopedia agreed as 2 . 
To find the content of an old kneading trou gg. 

Whoſe bottom was turn'd up on this occaſion, J | 

To ſerve as a table in their potation. 8 

The guinea lugg d out, a wager was lade. 

And into the of their landlady paid: 

Both fell to crawling, each ſure of the matte, 

But diſagreeing, choſe me arbitrator ; = (= 
And with the dimenſions they to me came poſt: 
But when they came in, in good ſooth they were loſt, 

No matter, ſays one, we ſhall do well engun jn 

I remember five-thirds ot'h* breadth of the troug 
FNeach'd croſs the bottom as a diagobal line, 2 
From the boctom's edge to the upper edge, or brim. _ 
A the fides, ends, and bottom are all 

„he breadeh——ſays Yorher, I've for forgotten, 
g feet is the perimeter at bottom * . 1.1 
the area is juſt half that ſum, e ee 
* In ſquare feet and parts, as ſure as a gun. 


IX. 
A 


Now 
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Now fir, we requeſt you, from this number given, 
To find that part's content o'th* trough? if ſet even 
Or level—to the diagonal fine. 
And how many gallons it will hold of wine ? 
And alſo the whole trough's vacuity 
In inches. Pray tell how many there be? | © 


Arfewered by Mr. J. Jope, jun. 
Length at top 6.391 The whole vacuity 18563.74 
Breadth +« ⁊— . 2.272 Vac even with diag. 12156.85 
Length at bottom 4.5969 Remaining part 6406.89 
| Breadth + 1.2780 Liquor, 27-735 wine gallons. 
Depth * 141774 ES | 
Diagonal 5 4. 2.1300 | 
Repoſitory | 
Let x and y repreſent the length and breadth at bottom; 
then, per queſtion, 2x + 2. y = 11.75, and + y = 5.875 3 from 
' theſe equations we get * = 4-597, and y = 1.278, the required 
length and breadth at bottom, five-thirds of the latter, viz. 2.13, 
is the diagonal, which is to reach from the inſide edge to the top 
of the oppoſite ſide z by this line, and the equal breadths of the bot- 
tom and ſide, there will be formed an iſoſceles obtuſe triangle, as 
ABC, whetein AB repreſents the breadth | 
of the bottom of the trough, BC AB 
the breadth. of the ſide and CD (let fall 
rpendicular upon A B produced) the _ 
Gepth thereof, Now the ſides of the tri 
angle ABC are given, equal to 2.13, 2 e 
1.278, and 1.2784 whence 'C is found A 1 » 
equal to 1.1774, which being ſquared and ſubtracted from the 
ſquare of the , breadth at bettom, or common breadth of the 
four ſides, leaves a ſquare, whoſe root doubled and added to the 
length and breadth at bottom, gives 3.391, and 2.272, the 
length and breadth at the top. Now if the trough be confidered 
as the fruſtum of 6 pyfarikd, © which it nearly approaches, and 
would be exactly fo, were the top and bottom ſimilar parallelo- 
grams, the content may, by ho common rules for meaſuring 
„ s 2 4 


- 
, * * 

. 
. 


* — 
= o 
4. & * * 
rx 
, 0 Ld 


| 
| 
| 


which ſubtracted from the whole 


ſolution, 


8 
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that ſolid, be eaſily found, and is here equal to 18563. 75 cubic 
inches. The hoof part, which is formed by cutting the trough 
by a plane, paſſing through the whole length of the bottom 
edge and oppoſite 175 length, may be meaſured by the rules 
laid down in Shirtcliffe's Gauging, chap. V. from whence the 
content of the ſaid hoof is found A to 12136. 86 cubic inches, 

olidity, and the remainder di- 
vided by 231, gives 27.73 wine gallons, the difference between 


the whole vacuity and the vacuity When placed even with the di- 


agonal. | 7 20 a 


. Queſtion LXXXIV. By Mr. Samuel Dicker. L. D. 1721. 
Within Megora's city, through the wood - 0 
- Call'd Jupiter's, to th' caſtle Caria, ſtood - | 
Two Call ſquare temples ; to Nyctelius Bacchus 
The one; the other t' Apoſtrophia Venus 
Were dedicated, and their pavements laid 
With foot ſquare ſtones; but Venus Temple ſtray d, 
Each fide thereof, exceeding Bacchus, laß 
Full twelve feet farther; but theſe pavements gay, 4 
Contain two thouſand ſix- core ſtones; pray tel! 
Each in its ſep'rate length erected wel? + 
Anſwered by Mr. Charles Glover. 


Let à = the gfeater ſide, e = the leſſer. There is given the 
difference of the ſides = 4, and ſum of their ſquares = 2 z, 
which, by involution, ſubtraction, and evolution, this equation 


"+ . — 4 f f ; 8 WY p 
f ' c N 784 [ : 8 


— 


Put & for the fide of the leaſt pavement, then, by the queſ- 
tion, x + 12 is the fide; of the other, and — ** + 
* 24 * + 144; the ſum of the ſquares of both muſt make 2 120 
ſquare tz hence x, 124 = 998; and æ = 26; to which 
add 1% gives 38 for the fide of th greater payement, | 


" 


- # 3 £ 5 - 

- 4 w © * : ? 

5 1 * — 1 * . * 

2 : * a # : : * 4 ISS - 


* 4 0 
6 * , # »* * 


21 __ | 
# Queſtion 
. * 
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thin LXXXV. By Mr. Moyle. 


L. D. 1721. 


*Twas in the pleaſant month of May, 
The leaves were green, and flowers gay; 
The winds lay ſtill, the air was — 


Only one cloud there did appear; 
Which I by obſervation found, 
Twenty . above the — 

ight Sol was then 

Above the cloud degrees fifteen: 

The ſhadow of the cloud, I found, 


In altitude 


Did from my ſtation touch the ground, 
| (2304 yards, „ 


In yards exact, as e' er could be, 
The ſame you in the margin ſee. 
This bein "g known, to me declare 


's height, perpendicular. | 


The clou 


Anfeered by the Prepeſer. 
The cloud's height is 1747 yards, 


f . Repoſitory Solution. 
In the annexed figure, let AE . the horizon, D the 


place of the obſerver, S the ſun, 
the cloud, the angle'SD F 
the altitude of the ſun, and 
CAD that of the cloud at the 
ſame time. Now in the tri- 
angle A C D are given, the 
angles A and D, alſo the 
fide AD (the diſtance between 
the place of the obſerver and 
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ſhadow of 'the cloud) to find the 


Three ſhips ſail'd from a certai 


Too three other ports whoſe lati 
_ Fifty-five leagues the firſt ſail'd, ſout 


'T*other to coaſts unknown, *tween fouth and v 
Till each arriv'd in his true diff rent place, 
And they aſunder leagues fifty-ſey'n juſt was. 


L. D. 1721. 


e C E from the 
cloud to the horizontal line A F, equal to 1747 yards, very near. 


Sumte, LAXXVI. By Mr, Jet Doghany. 


certain pore to ſea, "a 
es a 


bis cot, 


f 


142 TAI Dranxtan ReyosiToRY; On; 


An gle * thirty- eight made; whence they begun, 
Pray tell the epi. and what the diſtance run. 


Anſwered by Mr. John Jope, jun. of Loo, in Cornwall. 
* ＋ 24 + & a Fs = 3 as bs» 


_ where x is found = 15.103 : whence the See is S. 159 
21' W. and the ns? ao .035 leagues, The other courſe is 


8. 53 217 Weſt, and the 92.139 leagues, | 


| Repoſitory Solution. 


Let P repreſeat the port ſail'd from, o. A. and B the ports 
bound to; then, in the right-angled tri- 
angle PC B, we have P C, AB, and 
angle BP A given, to find each courſe 
and diſtance run, of the weſtern ſhips. 
Put PC SS 4, AB = 57 =, nat. 
fine 4 BPA 38? = 5 radius = 1, and 
BP+PA=x. It is demonſtrated. by | 
the writers upon Plane Trigonometry, that : 5 FE 
in any plane triangle, the tectangle under B A ' © 
two of its ſides; into the fine of the angle contained by thoſe 
ſides, radius being unity, is equal to twice the area of that tri- 
angle. And again, the ſum of the ſquates of any two ſides of 
a plane triangle leſs. the double Pda of thoſe gde, by the 
co- ſine of the 5, e, radius as before, leaves the ſquare 


of the third ſide. By e firſt of thele cheotems, we 
BPxAPxs=BAXPC; whence BP N AP — 


S egz, which call 7. . Then, by the ſecond PRES 


2 AB. e ve ers = = 
4 646-p2r + Tr 2 = 34 AP; and 
Fe F Ae -= 33» Ar 58.14 
PB = 91 the angle APC = 14 15 ; BYC =. 187 
Hence it apprar, the ſecond thip ies by W W. dil 
tance run; 1 lea ues, and the third failed s W. W. * 38“ W. 
3 Buer es 
* Degrees. | 


— 


* 
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For a geometrical conſtruction to this queſtion ſee Simpſon's 
Algebra, p. 321. 2d, Edit, 


Queſtion LXXX VII. By Mr. op Williams, of Middleton Stoney. 


D. 1721. 


A friend did buy, the other day, 

Some land, a new unheard-of way 

I'th* latitude of fifty-two, 

And by the method here below : 
Twas to be bounded by the ſhade 
Thar, March the tenth, a tall tree made, 

_ Between the hours of eight and one; 
Therefore triangular when done. 
The topmoſt ſhade the baſe muſt ſhow, 
And by the bodies the ſides you'll know. 
One angle will be at the tree, 
In hei ight one hundred feet and three, | 
Near fir, I've ſent to you for fear | 
The ſun ſhould not that day ay appear ; * 8 


Morag the lengths and the 
Anſwered, CAE bs 
Hou. ſun' alt. azim. len. ſhade. 
5 VIII. 17. 56 f 65.32 318.2 T3; 
J | IX, „ 235.48 51.435 212,9 «— 
Mar. 10. X. 32.13 36.14 1563.4 


Lats 528 . 36.29 18.47 139,23 


38.00 0.0 131.83 
J. 36.29 18.47 139.23 J 


The figure will be triangular, the ſhadow at f andi being two 5 
of its ſides and right lines. The third (he pot ef oh nodus or 
top of the tree) a curve-line of the conic | 


feet. The content 22 200 ſquate feet 2 R. 1 F. — 148 ſquare 85 


feet. Thoſe. whg have taken the with reſpect 
wot ia lnſtend of the W W 


—— :H! ee 
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This queſtion may be wrought thus : 


As rad. - go? o As co-tang. lat. 522 of 9.89280 
To co-ſine lat. 520 © To radius — 10. oo 
So is co- ſine of JF, So is tang. alt. 17, 56 9.51005 
the hour 9 Io co: ſine azim. 65 32 9.61724 
To ſine of the Is 
| 17 56 
alticude 


As ſine 17 5& : log. 103 : :'fine-429 4 : log. 318, and fo 
for the reſt ; and you will have ſeveral triangles with two ſides and 
an angle between them given, to find their contents, which in one 
- ſum gives the area of the whole more exact than by taking it as 
one ſingle triangle, by reaſon of the curve- line in each of them. 


Repoſitory Solution. 
In the ſpherical triangle Z P O, where Z repreſents the zenith, 
P the Pole, and O the ſun's place, we have 2 P 
= 38, angle Z PO = the hour from noon = 2 
60, and PO = 90, the ſun's polar diſtance, to 
find the ſun's altitude and his-azimuth from the | 
ſouth, equal to 19* 56/ and 655 32” reſpectively. 
Now as the ſine of the ſun's altitude is to its co- 
fine, ſo is the height of the tree to the length of | 
its ſhadow = 318.2 feet, at the hour of eight inn 
the morning | E 
The ſun's meridiad altitude on the equinoctial day is 1 
the complement of che latitude, and therefore in this caſe 38,5 
whence the meridional ſhadow of the tree becomes 731.8 feet. 
The altitude of the ſun, with his azimuth from the | ſouth at 
one ofclock in the afternoon, may be found by the very ſame 
method of calculation às before, and are N equal to 
eſe 


364 297 and 189 45”. From the former of t angles we get 


139623 | et for the length of the ſhadow of the tree at one 
Hock in the afternoon; theſe requiſites being thus determin · 
ed, let T repreſent the place of the tree, T B and T A the 
— — of the ſhadows of the tree at eight in the morni 


and one in the afternoon, T C the meridional ſhadow, ogy 


O 


m7 by 


* 
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and CT A their correſponding azimuths, then will BC A (a 
right line in this caſe) be the path of the a . 

ſhadow of the tree's top, between eight 
in the morning and one in the afternoon, 
on the equinoctial day. In the triangle 
ATB, which may be looked upon as a 
Tight-lined one, becauſe A CB differs 
inſenſibly from a ſtraight line, we have 
the angle A TB = 84 197, the ſum of 
the two azimuths, A T = 139.23, and 
TB = 318.2 feet; from whence the area 
thereof is eafily found to be 22045:78 |, 
ſquare feet, or 2 R. 1 P. very near. 8 


Queſtion LXXXVIIL By My. Charles Harris. L. D. 1721. 
Suppoſe a polygon of ſeven equal ſides, incloſed round about 
with ſhillings, each being an inch in the diameter; the ſhillings 


that reach round, juſt pays the purchaſe of what is incloſed at 
this rate, | | 


' | | 
The ſhillings which doth for one acre pay 1 

Are eleven times the number of acres: pray | "5M 

| What number of acres incloſed muſt be; > 
And the price of each acre pray let us ſee ? 1 


Auſeered by Mr. L. Evan. I 8 09G 
If 3.633959 be the area of a heptagon, whoſe fide is 1; then 
put & S to the acres, 11 * = Gillings the price in ſhillings of 
all the acres bought = inches round the polygon, 2x0 pai inches 
= I acre, then 3.633959: 1: : 6272640 * = = ſquare 
each fide, '7 times the ſquare root of that = 41 * #, 
, 5272540 11 6272 __ 1214+ 322. 
03999 7 eee a9” ee 


, F 
307359360 x = 439,709039 , 699006 235 , '88.749 


976.24989 ſhillings = 481. 165, = the price of one acre.” 


** 


—— n — —— , — 


- 


— 


DS, ‚ , 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


9. ** 


= . * 
TY : 
* 91 143 71 f 
* 2 - - - = 
= - - R 7 
* 
* * + 
N „ 
0 
*Y = 


zs y, but, per queſtion, 


8 * 
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| - Repoſitory Solution: 
Put s for the area of a regular polygon of ſeven equal ſides, 
each ſide being unity = 3.633959, 5 = 6272640, the ſquare 


inches in an acre, y for the fide (in inches) of the propoſed hep- 


tagon, then 7 y will be the number of ſhillings incloſing that fi- 

= : <= :5::35*:55* the area of the heptagon, whoſe ſide 

11757 
b 


tiplied by 'L gives DH for the price of the whole incloſure, 


is the price of one acre, which mul- 


2 4,3 N 
and conſequently equal to > yz hence 2 = 7, and 5 = 
. 12379 nearly, and the area 88.75 acres. 


IIs 


Queſtion LXXXIX. By Adraſtea, who in it anſwers all the Eng- 
. mas inthe laſt Year's Diary. L. D. 1721. n 


In antient times, when Minos kept his ſeat 
Of law and juſtice, in the iſle of Crete; 
Then curious arts in infant dreſs appear e 
And none of ſailcloths mighty uſe had heard? i 
Mechanic {kill ſcarce Mus oon height could run, (91) 
Which WIx r ER froſt deſtroys, and Summa ſun (90) 
Till Dædalus accus'd of murder came, 
Whoſe art-afix'd a proverb to his name: 
A labyrinth he form'd, more intricate, -,  -<- -, 
(Than thoſe wherein Newcaſtle Coars they get) (ad Latin) 
In which himſelf and ſon were both confin'd, 333 
When glorious RxYUrATIo fir'd his minc. 97) 
What hardſhips mortal men are born to feel; 2 d 
No coach turns half fo faſt as fortune's WERL. (iſt Latin) 
Diſcord began in Candy's court to feinn, 1 | 

An injur'd huſband can't forgive the Queen. 

Nor thoſe were privy to her guilty love, 0 | 
But Dæd'lus arts, muſt alus remove. ST 
Some plumes he got, drawn from the grey gooſe- wing, (95) 

To make'a curious preſent to the king 

Which, pinion-wiſe, he fix'd unto his arms, 
And ſwiftly flew from the impending harms: 
2 IE 4 — 


Leaving 


4 
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Leaving Paſiphæ to bemoan her crime, 


Or with her THIMBLE to beguile ker time. 
While he in Cuma to Apollo rais'd 

A ſplendid temple, where the God was prais'd, 
Had Icarus a ſheet of Pinxs employ'd, 

When Sol's refulgent rays with wax he try'd : 
His fate ' ſevere, perchance, had milder. been, 


And he once more, perhaps, his father ſeen; 


But where do poets rove ? his wings were ſails, 6. 
Which Boreas BELLOws fill'd with ſpeedy gales; (92 E.) 
And when immur'd, as a ſuſpicious gueſt, | 
Himſelf and others, by their aid releas'd. 
Some mal-contents, in number twenty-four, 
With ſpecious promiſes his aid implore : 
Tell him, the charges they'll with joy defray, 
Name but the ſum, and they'll the money pay. 
My coſt, ſays he, is all that I demand: 
Twenty: four pcunds, paid down when next we land: 
But as you different in your orders be, 
I'll have you to this method all agree; 
Two captains each a certain ſum ſhall pay, 
And their four mates each half as much as they, 
The common ſailors one fourth part of that; 
Half a ſailor's ſhare, muſt be each boy's lot. 
Yet one thing more it's fit I ſhould declare, 
The mates and boys in equal numbers were. 


Now tell me, artiſts, how many ſailors there 
Were in the ſhip, and what was each one's ſhare ? 


For Cretans, fam'd for tteachery and deceit, 
Deny'd their promiſe, and ne' er paid the debt: 


So after -· ages may their ſums rehearſe, 


* 1 7 | 
2 captains, 4 |. each = 81. 
- Anſwered, 24 4 mates, 21. 28 241. 


Or ſing their numbers in heroic Vzzsz. Prin, 


14 failors, 10s. % | £: 
„ [boys, 55. 11 
Repoſitory Solution. | 


Let x = dhe number of ſailors, and y the ſhare of each cap- 
tain; then, 9 2 +4 +x +4 24, whence x 214. 
70 2 g a 


and 
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and 29 * * ＋ — 22 = 243 that is, 6 y = 24. > y = = 
4 1. each captain's ſhare, wy conſequently the mates 2 J. each, 
therefore the ſailors muſt pay 108. per man, and each boy 5s. 


Queſtion xc. By Mr. Deare. L. D. 1721. 
A dying knight, in riches who abounds, | 


Leaves an eſtate worth fifty thouſand pounds; 


This for two hopeful children he deſigns, 
And that they thus divide it, them enjoins; 
The elder ſon the greater ſhare muſt take ; 
Which being ſquar'd, the ſquare thereof will make 
A number equal to the younger's ſhare, 3 
When multiply'd into the pounds that are J 
In the eſtate. Their portions each declare. 


| Asbural by Mr. Charles Glover. | 

Let 8 = eldeſt ſon's portion, e youngeſt, 14 56; and | 
42 e, per queſtion, this equation is produced; 

6=/ 11 +4404 6. 4 a= e or 1 
148. e 19098 1. 6. 

Put s for the-whole — = 50000 l. x for the eldeſt ſon's: 
ſhare, y for the youngeſt ſon's ſhare ;. then, by the ID, we | 


havex Y == and #x=5 93 DEE CS} therefore 


33, 4 


72 
- ux, and x * 2 F 1 1 7 : 


. LY that is, x = 618 „ $82 5, or # = 30900. 


| andy = 19100 J. the required ſhares.. 


Queſtion XCI. By Mr, C. Maſon. L. D 192K. 


An elliptical acre of graſs there is given, 

Whoſe length to its breadrh'is as nine is to ſeven z. 

How long is the tether, and how brought to paſs, . 

That a horſe fed no more than this acre of grals? | y 
2: a Auſwered 
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Anſwered by Mr. J. Andie. 


The tranſverſe axis, 16.184053 perches = 89.01 yards, 

The conjugate, 12,587597 perches = 69.23 yards. 

Diſtance between the focus points 55.9463; thence to the ex- 
treme parts 44.505, doubled 89.01 added to the diſtance between 
the foci is the length of the tether 145 yards, 

The way for the horſe to graze juſt an elliptical acre, is thus: 
Set up two ſtakes or pins in the tranſverſe axis of the ellipſis, 16 
yards 6 inches and a quarter from the outſide. - Put a ſtring of 
145 yards long, round both ſtakes, and tie the two ends together, 
at which knot let the horſe's mouth be fixed : then in going abour, 
he will exactly ſweep the ellipſis, containing 4840 ſquare yards, 


or one acre. 
Repoſitory Soluti 


Let 9 x be the tranſverſe axis; then, per queſtion, 7 x will be 
the — axis z conſequently 63 x x X' .7854 = i acre; whence- 


; I . * fs - 2 | 
x N = 9.89 yards, 9.x = 89.01, and 7 * = 69.23; 
yards, . ' | | | 


The Prize ueftion. L. D. 1721. The Gardens of Alcinous, from: 
the ſeventh Book of Homer's Odyfleys : Tranſlated by the late: 
Mr. Pope.. * N 0 f 


Cloſe to the gates a ſpacious garden lies, 
From ſtorms defended and inclement ſkies: 
Four acres was th* allotted ſpace of ground ; 
Fenc'd with a green incloſure all around. 
Tall thriving trees confeſs'd the fruitful mold, 
And red'ning apple ripens here to gold. | 
Here the blue fig with luſcious juice o'erflows z 
; With deeper — the full pomgranate glows. 
Ĩ᷑!be branch here bends beneath the weighty pear; 
And verdan: olives flouriſh round the ear. 
The balmy ſpirit of che weſtern gale, | 
Eternal, breathes on fruits untaught to fail. 
Each dropping pear, a fo lowing pear ſupplies. z, 


On apples, apples; figs on figs ariſe: + 


„ 


TY 
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The fame mild ſeaſon gives the blooms to blow, = 
The buds to harden, and the fruits to grow. 
Here order'd vines in equal ranks appear, 
With all th* united labours of the year: 
Some to unload the fertile branches run, 
Some dry the black'ning cluſters in the ſun : 
Others to tread the liquid harveſt join. 
The groaning preſſes foam with floods of wine. 
Here are the vines in early flow'r deſcry'd, ; 
Here grapes diſcolour'd, on the ſunny ſide, | 
And there in autumn's richeſt purple dy'd. 
Beds of all various herbs, for ever green, 
In beauteous order terminate the ſcene. | 
Two plenteous fountains the whole proſpect crown'd; Y 
This thro? the gardens leads its ſtreams around, . 
Viſits the plants, and waters all the ground; 
While that in pipes beneath the palace flows, 
And thence its current to the town beſtows: 
To various uſe their various ſtreams they bring, 
The people one, and one ſupplies the king. 


The king's pipe delivers the water ten feet and an half (Engliſh 
meaſure) below the ſurface of the water in the fountain, by an 
inch and three quarters bore: his brewing once a week, takes 
fifty hogſheads of water (wine meaſure) kitchen, laundry, other 
offices, &c. five hogſheads a day. The people have occaſion 
for twenty hogſheads a day; their cock, of two inches diameter, is 
© below the fountain twenty-two feet: his majeſty ſo much delights 
in a morning walk to ſee the waters undiſturbed, that his orders 
are, that the cocks ſhall but run once every day, and that in the 
evening ; ſo long only, as may ſupply next day's conſumption, 
and for ſo much in his reſervoir, as ſupplies his brewing each week. 
Then, if the velocity or motion of the water, be equal to that of 
an heavy body, acquired in theſe deſcents ; and alſo, it be pre- 
miſed, that heavy bodies accelerate as the ſquares of their times, 
as fixteen feet the firft, ſecond it falls, &c. How long every day 
ought each pipe to run, to give the king and people their due 


quantity ? 
| Anſevered. 


In anſwering this queſtion in hydroſtatics, the philoſophy of the 
gravity and preſſure of fluids is to be conſidered: that, at — 


* * 


mA = 
4 4 
= 
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firſt moment the cock or adjutage is opened, the liquor flows our 
with the ſame velocity as a heavy body moves, when fell from 
that height the liquor came, or the place of the refervoir.. The 
water that enters the top or the mouth of the pipe, moves as faſt "4 
as that flowing out, at what depth ſoever, in an equal cylinder. 5 
Whereas a heavy body moves ſlow at firſt ſetting out, and conti - ö ; 
nually receives a new impulſe of gravity, which when it has 
fallen the length of the water-pipe, is equal in velocity to that 
column of water. Then as a body accelerates with the odd num- 
bers, 1, 3, 3, &c. the water going out as faſt the firſt ſpace as a 
weight falls in the ſecond, conſequently muſt be as Graveſande, 
in his Mathematical Philoſophy, page 188, No. 378, ſays, ** In 
« the time in which a body falling freely, goes through the 
% height of the liquid above the hole, a column of the liquor 
« flows out equal in length to twice that height.“ 

On this principle was the queſtion compoſed, having Grave- 
ſande then before me; which is plain from the queſtion itſelf ; the 
word acquired meaning no other, than that the water moved as 
faſt as the body, when it had fallen the height of the /iquid: but 
the deſign of putting it in theſe words was to prevent ſuch who- 
had not {kill enough in philoſophy, ſtamping a ſolution to it. 

The king uſed 965 gall. = 12 5 hogſheads per day. The bore 
1.75 inch ſquared x 252 double beight = 294.12 gives 2.6579: 
(W. G.) 765 (287.9 times the height for the quantity, Q 60“ = 
3600) 192005333 inch, the ſpace accelerated in one-third. Then 
10 + feet 126 inches — .05333 gives 48.621 thirds multi- 
plied by 287.9. is 13994.8 19 thirds = 3“ 53” 14 the anſwer. 


The people uſe 1260 galls. per day. | 
Height dupla 328 „ 4 dia. ſq. = 294.12 = 7.18 W. G 1260 


＋ 7.18 ='175.49 ſuch columns Y = 1.17 & 175.49 =. 
205.3233 = 3" 25” 32"), the anſwer. | 


Vp Repoſitory Solution. | 
A heavy body in falling 16 feet from a ſtate of reſt, acquires a . 
velocity ſufficient. to carry it uniformly at the rate of 32 feet per | . 
ſecond, and becauſe the velocities are directly as the ſquare · roots 


of the ſpaces deſcribed, we ſhall have 4: Vin: : 32: 8 % 
and 4: w%22)::32.:8y27; put 8 V ==, 8/22) =n; 


| 


3 


* 


1 
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theſe define the velocities (by the ſpace uniformly paſſed over in 17) 
with which the water flows from the reſpective pipes. Now put 4 
and þ for rhe areas of the bores of the ſaid pipes in wine gallons, 
T and ? the reſpective times (in ſeconds) they are to run, in or- 
der to ſerve the king with 765, and the people with 1260 gal- 


lons of water; let theſe quantities be denoted by r and 5s. It 


* 


is evident, that — and 7 are the heights, in inches, of two cylin+ 
ders, containing thoſe quantities r and s ypon the baſes a and 


5 * 0 1 1 d 17. 2 r . 
27. 7 menen Now m 1 i 
— ce ; neal ot 46. 
= T and 1 1 r z Y in nes Targ 56 Þ 


and i = 4 30””, the required times. 8 

Queſtion XCII. By Mr. J. Andrew. L. D. 1722. 

How much to mathematic art is due, | 

None truly know but thoſe that it purſue : / 

The lofty paths trac'd by great Nzwron's hand, 

Or thoſe whoſe works, li w his, will ever ſtand, 

Long as Egyptian piles, but yet more bright, 

Andy . * oh ke. PA 
Generous HALLE Y, ne'er equalPFd yet we knew; 
Great Britain's ſons will long his numbers view 
Their wondrous works with admiration tell, 

What pains they took, and how they did excel. * 

You; ladies, who in numbers ſports are Known, 
Let's know the greateſt fruſtum of a cone, 4 
(In ale gallons) in a ſemi-ſpheroid, 8 

FTranſverſe thirty, and twenty inches wide. 


Mr. C. Maſon's Anſwer to the gad Queſtion. | 


Accept, fair nymphs, this free-will offering, 
Which I, with reverence, to your altar bring; 
| Tho' my poor mite, you need not, nor my praiſe, 


Fo For your own works will laſting hies raiſe ; 2 
| t Lowe bl 


But gratefully acknowledge, | 
| be art to you, which-thele ſolutians ſhow. | * 
ere axis 30, conjugate 20 inch... 4 


#2 


4 
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Eet the ſemi-tranſverſe 15 = b, and ſemi-conjugate 10 = c, 
length of the fruſtum = a, the difference put 2 — 4, a WS 
ſemi-head diameter = e. Then bh: cc:: bb —as: = 
co ee which reduced gives 4 = 10. 606601, and 8. = 7:07 5» 
and 2 e = leſs diameter = 14-15 inches; hence the content in ale 


gallons 8:6915. 

Mr. Ri. A by the dodtrine of fluxions, gives this equa» 
tion, * E Lu. + * — 32. here the flowing quan- 
tity x = = 64648. Hence this general theorem: 

As 1 : to the conjugate diameter of a ſpheroid : : .64638 : the 
lefſer diameter of the largeſt conic fruſtum that can be inſcribed. 
Whence, The leſſer diameter 12.9277 : inches. 

| Height of the con, fruſt. 11.4455 

The ſolid content - 8.7734 

But Mr. Andrew, the propoſer, gives this theorem, 
x5 — 425 * + 67500 * = 3796875 ; and the lefler diameter = 
| 12.9297 ; and the content = 15.4587. n hn 


Repoſitory Solution. 


Let AFC be the given ſemi-ſpheroid, AEDC US rc 
inſcribed conical fruſtum, Put the ſemi- | 

tranſverſe axis BF = 15 = #, ſemi- con- 
jugate axis AB = ee andBG =, 


then tic ct u r 


2 EG, which being multiplied by 2, and / 
the product added to 2 c c, gives —— v 
tt — xx cc, for an arithmetical mean 

between the, ſquares of A C and E D, * therefore 


Tir 


n x, becomes a near approximation 


SY inſcribed conie fruſtum, conſe- 


2 be a maximum, in fluxions' 2 7 x — 
3 * =0; whence x = v7 x t= 12244, Kc. H iuſtead of 
TO CO WR EE ants: . £6 


: 


— — eto —dt— —— — — Ir C—_—_— 
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cal one, the approximation would have been "Fd IE Fas 
X 2 cx, which being put into fluxions, and properly reduced, gives 
* = D * # = 10.62, half the ſum of theſe values of x gives 
11-43 for the height of the fruſtum required, and is extremely 
near the truth; from hence the diameter of the fruſtum's leſſer 
baſe is found equal to 12.94, and the content 6.247 A. G. 

In this ſolution we have ſuppoſed the given ſemi-ſpheroid to 
+ be that half whoſe perpendicular height is the ſemi-tranſverſe 
axis of the | pun, and baſe a circle, likewiſe that by 
a fruſtum of a cone is to be underſtood a ſection of an upright. 
cone, made by a plane paſſing through it parallel to the baſe 
theceof. We might have taken the other half of the ſpheroid, 
where the baſe becomes the generating ellipſe perpendicular height, 
the ſemi-conjugate axis and inſcribed conic fruſtum that of an 
* elliptical upright cone, ſtanding upon, and having the ſame baſe 
with the ſemi-ſpheroid; or we might have taken the inſcribed 
circle in the elliptic baſe of the ſemi-ſpheroid for the baſe of the 
inſeribed fruſtum, with ſeveral other caſes rather. too. tedious to 
enumerate, and conſequently much more to iaveſtigate. 


Queſtion XCIII. By Mr. C. Maſon. L. D. 1722. 


Seen June the ninth a lofty tower, to be 

In height two hundred feet and three. 

Upon its top a veering fane; but I buf 

At that time could not its height deſcry. | 

The fun then ſhone, I did the ſhadow take; 

The tower and fane did both together make; - 

Whoſe length I found the height o'th* tower to be; 

Its bearing north · north · weſt appear'd to me; 
In latitude, degrees juſt fifty-four, a7 

The height deſcribe; the fane's above the tower. 


Anfewered by Mr. Sylvia. | 
If the bearing of the ſhadow be N. N. W. the ſun muſt be 
upon the S. S. E. point, his azimuth then being 209 30” from the 
ſouth, and his declination being the ninth of June 230 3o/. In the 
latitude of 34, his altitude is 58 L 2. %. 
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As the tangent of 45% O. - 10.0000000 
To the. tangent of 58 2 &S 10.2047732 
So is the Logarith. of 253 feet 2.4031204. 
To the logarith of 403.4 ofa 2.6078937 


the height of the tower and fane together, but the fane is above 
the tower Juſt I 50.4 feer. : | 


Repoſitory Solution. 


It appears by the queſtion that the ſun was upon the S. S. E. 
point of the compaſs, that is two points or 22 30” from the 
meridian; conſequently his azimuth from the north 1578 30“. 
Now in a ſpherical triangle we have two fides and an angle op- 
pofite to one of them given to find the third fide, that is the com- 
plement of the lat. 36, the ſun's polar diſtance 669 31, and the 
azimuth from the north 157% 3o/ ; hence the third fe: or com- 
plement of altitude, is found by caſe III. of Spherical Trigono- 
metry to be 319 58”. Now let AB repreſent the height of the 
tower, BC that of the vane, A D the ſhadow A Fer 
of the tower and vane together, which, by the 
ueſtion, muſt be equal to A B; draw B D and | 
D, then will the angle BDA = DBA = 6 


45? O0, and the angle CD A = 5827, the ſun's 
altitude. Now if A D be radius, AB and AC 
are the tangents of the angles B D A, CD A 
reſpectively; conſequently, as the tangent of 
1 450, 22 9 
2 t, ſo is the tangent A, 58 2, | 
© AC = 403.4, from which ſubtract A B = A2. A 
2537 leaves B C = 150.4, the required height or the length 
the vane.” | | a . ch 


Queſtion XCIV. By At. Richard Whitehead. L. D. 122. 


I by an antient writing underſtand, 
My grandfather inclos'd a piece of land 
"\ With three brick walls, and then a garden made; 
Green were the walks, and cooling was the ſhade : 
A circling hedge of yew, in which, he pla dũd 
An artful knot of . the circle grac d. 
2 


155 Tus DIAAIAX REPOSITORY; OR, 


Each wall was touch'd, by whoſe periphery, 

In the ſouth wall you might a door-place ſee. 

Jult at its point of contact: thus *twas cut | 

laco two ſegments, as in margin put. (39x, 391 yds.) 
From corner oppoſite to that ſame wall * 
A perpendicular's ſuppoſed to fall; | 

its ſegment's | xe then in yards will be, 1181 3345 
I pray, ye ladies fair, declare to me . | 
The garden's true content, length of each wall, 

Circle's diameter, as they do fall? | 


Let 4 S the greater ſegment taken from the perpendicular, 
e = leſſer ſegment and 5 = their ſum = 70, p their pr 
1181-3273 yards. There comes out this equation, a = 4p + 5+ 
a 355 — þ \=41.6090925304966547 yards, e —x/Z55—p) 


= 28.3909074695033453 yards. Put x for the unknown tan- 
gent, = the 3 ſegment, 4 = the leſſer, from whence this 


equation is brought out, * = eee 


WT I | 
16. 4040530149398 70499445: hence the length of the walls 
«ey are 70 next, 55.904530149739870499445 3 ſhorteſt, 
r 5 
7 For the perpendicular's length, let a = the ſhorteſt ſide; then 
E 47.1 eee 437440536 yards. Hence the area 
1309. 1876 ſquare yards 1 rood, 3 perches, &c. T7 
To find the angle” ſubtended by the perpendicular, and made 
by the ſhorteſt Gde and ſhorteſt ſegment. - SW! 
As the leſs ſegment : radius : : perpendicular: tang. 32 48. 
As radius: tang. of + laſt angle: : leſſer ſeg. 30.5: 15.14, 
half of the diameter; ſo the diameter is 30.28. - 


ay Rep ; 7 frory Solution n ag 
Let Ac repreſen at the triangular piece of land, A C the 
ſouth wall, D P the p f . e from the oppoſite 
angular point 5 the baſe A C, E FB the inſcribed circle, 
O its center, O F, O E, O B di drawn to the tangent 
al] | FE. points 
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ints E, F, and B. . 84 THIGST SE 
Find AP and PC from the given 

product of thoſe ſegments, and their 
tum AC; put the former 41.61 =" 
d, and the latter 28.39 = c, PD * 
Dx, and ED=DS =5 Then — 9 
FFA=AD= 9+ a0. 9 
NT == b + y; from theſe A Bm 
equations we get dd —cc=6bb © B 

+ SI ANTE NE PR TOP ODS 6Þ 


14 


then y = ＋ = 16.4113 hence AD = 55.91, CD= 


46.91, &. DP = 37.41, and Ac Xx PD 1309.3, the area 
— the triangular garden. Now if four times this area be di- 
vided by the ſum of the ſides, viz, 172.82, we ſhall have the di- 
ameter of the inſcribed circle = 30.3, a8 Was required. 


| Quiftion XV. By Mr Alex; Naughtey. I. D. 1722. 


As I happened once with a gauger to drink, 
Who, proud of his art, would venture his chink, 
That by right data he'd find, to a gill, 
Any tun's content in malt, wine or ale. 
Good luck it was then, à maltſter was there, 
Put on by the hoſt, laid a Wager of beer: 
The dimenſions given here you may: ſee, - 
Of his own«by-tub, he could not tell me 12 
What buſhels it held, to anicety. 1 
The leſſer diameter was inches thirty two, 
Segments, by cutting the diagonals, two, 15 
Were twenty and thicty, appeared to wem. 
Then the ganger, incens'd, wrought with his pen, 
Uſed cane, rule, and tables; hut all in vain. 
Bo, ladies, your aid he begs for thil bout, XY 
That the tale of a tub turn him not out. 7 


IS » 


138 Tur n arenen on, 


Anſwered by Mrs. Eliz. Dod. 


If gaugers would their buſineſs mind, 
And follow their exciſe; | 

They their account therein would find, 
Without this ſtir and noiſe. | 

Let them no more their boaſted art 
Extol, ſince tis our add 

That does the tub's content _ 
Though they for that are paid. 


The an diam. 48, leſſer 32, depth 30 inches content 


17. 7648 34 malt buſhels. 


Repoſitory Solution. 


Let ARED regeyſors the >: whoſe lefler diameter A B 
2 1 raw the diagonals 

Fa A C, then has Oz | — > C 
OB= 20, and BO=OC = 30, | 
— 8 ueſtion, the triangle A OB, 

OC, are ſimilar, whence AO: 
AB:: DO: DC; that is 20: 
32 : : 30 : 48, the top diame- 
ter. Nom to "ind the depth, A 
from C let fall upon A B crodaced, the e 
CE, which will be the depth of the tub. In the triangle 
AOB we have all the ſides given, from whence the angle 
AOB may be found, and conſequently its ſu lement COB; 
then, in the criangle COB, the ſides CO, BO are! given, and 
the contained n COB known; therefore B C may be 
found = Vd which put 2 4, A C, AB =4, and BE 

x ; then rr NLE 


D ers inches, the content 2 4905 


malt buſhels. 


| Queſion 
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Aueſtion XCVI. By Mr. Joſeph Smith. L. D. 1722. 


Near to the borders of the German main, 

There lies a piece of land, an — plane, 

In form tria ngular, but not right: 

The fences of the land be very ſtraight, | 

The ſum of the ſides make twice forty eight. 

The third part of the longeſt fence I know, 

Is juſt the diff*rence of the other two, 

And two chains leſſer than the fhorteſt fence, 

Makes true the baſes ſegments difference. 
Three men they bought this land the other day, 

And I muſtpart it for them, as they ſay, - - 
By art, and in a new unheard-of _ 

In this ſame ground, a certain there la, 

That if the field was hung, —_— d prize, 

It, equally above our earthly ball, 

That neither ſide would riſe, nor neither fall: | 

To this ſame point their fences I muſt bring d 

From the three angles, by a chain or lung: 

The length o'th' fences of each ſev ral part. 

I do require of all you ſons of art/ꝰ˖˖· 


Anſwered. The three ſides of the triangle are 42-34 and 20 
chains. The internal fences 24.586, 18.773. and 12.238. The 
content 33.6 acres. Divide each ſide of the triangle into two e- 
qual parts, from whence draw lines to the angles op the 
point in which this interſects is the center of gravity of the triangle, 
and where it would be if nne N 


Repoſitory Solution. * 
Let ABC ſent the required triangle, nhl lng fe 
is A B, upon which, from C, let 
fall the perpendicular C D; put 
A Crx, CB Sy, and BAS 
then, per 9 we have x + 
„12 2 963 ==x—y, and y 
—:=AD—DB. But ACA 


—CB=AD — BD, that is, reren, fecit 


—— 
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BTB x AD BRH. algebraically expreſſed becomes 

x TY Xx -=- =2 N= 2, becauſe AD — DB Y y 2, 
4 5 | 

per queſtion z- hence x N r = 2 XJ, — 2 **x +$y=3y 

— 6, and x = 2 y — 6. Now if for 2 in the firſt equation, viz. 


x + y + z = 96, we werte its value, 3 „ 3 determined from 
the ſecond given equation, we ſhall have x Ey + 3x 35 
' « 7 | 

96, whence x =SIL=23—6. % 20, #=23 — 6 
= 34, and a 3 - 35 = 42. No in order to find the 
lengths of the internal fences, calculate the angles of this tri- 
angle from the lengths of the ſides juſt now determined. Bi- 
ſect one of the ſides, as O B, in A; draw A H, which will paſs 
through the center of gravity of the triangle. In the triangle 
ACH are known AC, CH (ECB) and the angle ACH; 
conſequently A H may be found, two-thirds of which gives 
A © (O being: the place of the center of gtavity of the tri- 
angle) one of the required fences; In the fame manner the 
' other fences BO and CO may be determined, and are A O 
= 24.61, CO = 18. %, BO S 12% the area 33.6 acres and 

therefore each man's owe 25a and 


n - RS, TAN VIS CO | 
e RCVNL "By 08. R. Tappert. L. P. 1722. 


Kn ony en A am; my age I fain would know; 
Bit che regiere iy pn rh cannot ſhew: 
__ "Vet WWMthisT'do remember very well, A- 
Which makes me tin, my age you'll quickly tel: 
If to double my age you place the ſquate - root 
Of my age doubled, with five years to bout 
| laſt und add it to the other, 


| 2 | - The aggregate of all, thoſe ſums make together 

| Twenty-two hundred and fixty, leſs by four : 

| ö ns” My age to me, quickly pray declare,” | = 4 
; canon o find jt out this year? b wv 


Oo > 
— 
— 


. — p — 


k * 
— 8 Ss, Wa. ; % | - * 2 — 2 
" n 285 
— "Ip Anſwered by Mr . 8 Maſon. f . 
| * . 1 ” ; : 


| 4d Ie evident this queſtion”; is compoſed from n 22 of 
= - | ward's Mathematician s Guide, yy | 
3 | | - Suppoſe 


* 


0 le uk 1 SS 18 
J ns pgs =, 


MATHEMATICAL REQLSTE 8:7 1261 
Suppoſe — = his/age | 4 2 77-1 5 2 177 20 ol 


4829 del e 1b. 1 8. 


a a - ＋. 5 = 47. Involved is 


4. ＋ 2 + 124 +11. 44 30 5.22 5. Then, b com- 
pleating the ſquare, will be p - KS 4 . : ? 


= a - * 
+ 


go 


14 
don. * 


* 
— a 
— 


wle aft Gals li 


I've prov'd your query, Mr, Tapper, well, 

And Fond a rule: by-which your — to tell : 

Extract th' ſquare-root 000 number ven, | 
hag Quote or re der forty-ſe ven n — 
From hence take five, and there remains oi fleup 129 
= ol forty-two, 8 with ſwall pains er — an 

ou may extract, the, root is i,, mor! coor} 

. fix remains; therefore I i aol „A 4 00051: 


2 
7 
d 
5 
v 


J. 


The ſquare of fix your double age; 
ht ol you, have a theorem true, . ** 
Which now T have explain di to ye 


n © "Repofi n Solution, g vm ont 
$ | ry Solut OD 


Put u her be ſum ur tote b 8 twice 
bis age, ge INS > ch queſtion,” x + x 
= 2256, whence x = 2256-28) — «| 2 gee put 52 for 
rice ice a Tee = + KAY: TA 7 2M 2 pt 7 ee 

age 18 years. anno Tio YO. 


| Queſtion xevn.” "I M6: T. Rabe, N 85 | 


| Three fiffersoi 00 Yip em 40 8 
1 r bus 2 64 
But fickle forwne prowdiſo eel” eien done 
That each of Meni föſteig-d 4 ß 
| The difference of theis loſſes b 
A, two thouſand more than B55 9 + 
And nine thouſand more than C. Wh 4: YL " 
But one thing more I. will declare. 
Of the eldeſt ſiſter's =_ the ſquare 


queſtion 4 N 


* „ 
83 : 7 
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Is equal t thꝰ ſquares o'th* other two. 
Each lady's loſs pray tell me true? 


| Ae by 16. Lewis Evan, | 
Sanz ſeveral loſſes, 3 = 2000, and c= 9000. 


7825 ö 1700 A 
9 89 -l 
122 | 2 O a 


® «a7 * 


1 Solution. 


Put x for the lok which the eldeſt ſiſter A cuſtained! Then, 
per queſtion, v c e lofs, * — 9000 = O's boſs, and 
x x = 10 . , = 9000 bence # x —= 22009 K = — 
85000000. From this equation we deduce the value of x = 
| * A's loſs ; Nr B's is 15000, and Cc Pa 


The Prize Nile. LD. W721 


-Aſpite, genius help my rhiming muſe, 
In themes — native country chuſe; 
ies hilt hers plon 7 nd 82 the frreads 
Of diſtant oceans ore n 
j 10 fill the mouth of e ſomewhat ver, 12 
0 matter tis how much 1 it he true.) 


rom Alps or mountains, ſtories ſtrange the 
of Or or horrid monſters ſing: ey gd 


ell bow Veſuyius rous do 
8 _ ſtoke ob 57h Ne 9 | 
8 the 2 dave run, 11 
Selle s an ene racks to n 
Such tales we. 2 on — from thoſe who rove, 
Tho? none give rules, by which the truth tive. 
But this by numbers may m0 vc 
By thoſe who never did the cavern fee: 
In Derbyſhire, & wonder of che Peak, 


i 0 18 10 


by 
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Whoſe depth exactly, none could e er deſcry, }Þ 
Tho' — Hobbs his utmoſt ſkill did — 
* de — 7 not 
And burleſque Cotton does ſtrange things 
In ruſtic words and Hudibraſtic verſe 
How he this monſtrous orifice did plumb, 
But cou'd not at the bottom of it come, 
Wich ſixteen hundred yards of rope let looſe ; 
And tells a ſtory of a woman's gooſe : 
Fabulous the one, ſo may the — be 
Erroneous too, without philoſophy; 
Extenſion of the rope might him deceive, 
And ſmall proportion which the plumb would have 
Io ſuch a length; and part in water drown'd, 
When 7 this vaſt abyſs within the ground. 
But I the 2 exattly true, 
By a method ſomething new. nl 1000 
Jo ſpaces, known firſt to our NzwToN Groh 
our pond'rous ſtones into the well let | 
In 'meaſur'd time, agreed in numbers. all: 
A pendulum ſixty- one inches long, 
By which the time meaſur'd (vas not 
Vibrated freely, whilft' that each ſtone fel, 
Eight times by which the depth ld have you! tell, 
Allowing rightly for ti approach of fund. 
That your own woiks may not thiemſelves confound. 
Ad 1 7 J * * ' ELOISE  Adraſtea. 
Anſwered. Sir Iſaac Newton, ſays, heavy bodies fall 36.5 feet 
the firſt ſecond, then 3, 8, 7. 9, &c.. times; ſo mugh in the 
ſucceeding ſeconds z, and that ſaund. moves 968 feet in a ſecond. 
Then 10% x 10% (the mean time of a ſtode s falling, being the 
reſult of three experiments, made by letting ſtones tall into El- 
don-hole.) = 100 & 1 1630 feet. by 968 = 1” 42/” for 
the approach of ſound. So the ſtone was falling bur gr + 8.25 
x 8.25 = 68.0625 & 165 1123, feet. == 274. 14 
But by Dr. Hally's awnbers, let 4 = 16 feet 1 inch, 4 = 1142 
feer, the motion of ſound; ,4 = the time, x. the depth, there will 
ariſe this theorem 4+ 4 1 Nu N 
1 = ":XV/4bt X i = 1265.82 feet. 


b* 
1 2 Repoſutery 


. 
* * 
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wh Repoſitory" Solution. 2 * 


e 


By the nature of pendulum it re be 39-2 : cen, : 61: 
602 x 6 e 


a pendulum 61 aches ii! length, 1 GE atk, is 48. 06; 
then it will be 48.06 0 : 8 . 166g which being multiplied 
by 60, gives ro“ (e = emely near) for the time a pendulum 61 
inches! in length takes to vibrate 8 times, which put equal to 5, 
16 7s feet = = dd, 1142 en =, and x for the Kad (in feet) 


required. Then Fan & 4 * = whoſe ee — is the 
time the ſtone was in fling, and 1 I” +; * 2 = -, the time the 


ſound was in aſcending; +confiquently'Z hieb being 


put into numbers, and properly reduced, gives. * 36:25, and 
* x = 1314.06 feet, « or in round en 438 yards, the depth 
of Eldon hole. 8 46 10 ol 


Queſtion XCIX. 5 Mr. C. Maſon. bn, 


Two antient towns for two Lee 4. 
Abydos one, the other Seſtus nam d; s 12 
Thro Leander's praiſes aas: N 
In Seſtus chey of Hero's beauty ſung 
The Helleſpont thoſe noted towns een, 
But was no — to 2 2 wh 
When ſhe. the greatneſs o wer diſpla 

_ « BY ſuch 7 at ſuch a dance «dp 

2061 equal fate their free acceſs deny'd, 11 

wee 35 kept em p rifoners on euch diftane fide.” MT 

2 ehen hike Dinh Id een, N | bby 

bas Ter conquer'd was without a golden ſhower. 

is Tie ſo confind upon his native ore, pl) ot 

A. No boars nor barges &'er durſt waft him o'er, 100 

= Each had a view of the adjacent lands, | 

da polite plac'd upon the loneſome ſtrands. 

7: doit tous ſurges did with envy roar, 

And Gab with my on the ROO ſhore; 


23 Bb 


- 
„ * *. 
„ * : 
(ande 


1 
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His darling love would no ſuch bars allow, 
But, naked ſtripp'd, did on the billows plow : 
Wich ſpeed he cut his proud triumphant way, 
As flutr'ring waves did round his body play. 
In equal times he ego! ſpaces ply'd, 
Swift as the waves did o'er the channel glide: 5 
Each tow'ring wave the former did ſucceed. . 
Juſt forty feet, rolling with equal ſpeed. 
If equidiſtant from each place you were, 
And the obſervation angle ſhould appear 
Juſt forty- three degrees, move t wards em ſtreight, 
Five furlongs juſt, the angle's' forty-eight. 
The breadth o'th* Boſphorus I pray explore, 
Likewiſe-the time he ſwany” twixt ſhore and ſhore.” 


: Anſwered by Me. Richard Tapper.” 


As the rectangle of the radius, and the ſine of 29 30% is to 
the rectangle eng of ſines of -24* and 219 30“, ſo is 3300 feet 
= five furlongs, to half the breadth of the Bo phorus, 
11277.764613 feet: the whole breadth is 75151764 erm 
34 furlongs, 35 yards = 4 miles, 2 furlongs, 85, 35 ar ds. 
(according to Sir Iſaac Newton) a'wave runs t its b 
whilſt a pendulum, whoſe length is equal to that breadth, of- 
cillates or vibrates once. A pendulum of 40 feet in length vi- 
brates 17. 1464281 times in a minute. Conſequentiy he ſwam 
685.85 feet per min. From hence the time is 22 min. 537 
fi ian. 7; 


The propoſer and ſome orhers give the anſwer 7518-7 yards, 
* e 


% 
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Repoſitory Solution. 


| Let A repreſent A dos, S, Seſtus, D the place of the firſt ob- 

ſervation, T that of the ſecond, then in the | A 
triangle D AT we have the angle ADT p 
= 219 30", D T = 5 furlongs; the angle 
nar 5 20% — <2 T A, And in 
t t- __ AOT are known 
AT, and the the angle O 24% ; whence | 
AO= a 17.08 = which doubled gives D 
AS the 5 uired breadth, of the Bolpho- | 
rus = furlon J Now by the nature 
of pe lin, it will be found that one of 
— feet in length will take 3 to make 

— vibration; conſequently, as a wave runs through 

its read in the ſame time in which a peadulum whoſe lebarh 
is equal to that breadth vibrates once, it is evident, that Leander 
ſwam at the rate of 40 feet in . e 
rn the Helleſpont. 


Autun C. By Me. Jan Richards, LiD; 703. 


: From Eg ydone viewing the neighbouring | Thore,; 

And. lng to know, how far it is oer, | 
 -» »— T6 chree ports withio-fight.; their diſtances we known, | 
From ech other, as rn 5 
- - I thought the beſt I could do was to try 1 
Which way — — el. 
| . This.1 haws-done; and it is noted here. 

Pray what will the three diſtances appear? 


i c eee, 8 
The diſtance m bare, to Start- 70 miles. 
£45 Start · point to Plym — 20 


Plymouth | | | North. 
Lizard Frean from Edyſtone-rock | W. S. W. 
; Start-point | E. by N. 


Anſwered 


_ 
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Anſwered by Mr. John Topham. 


This queſtion is to be found in Philoſophical Tranſudtions, pro- 
s conſtru&ion to all its 


* e a circle to paſs through Lizard, Edyſtone, and Start, and 
iſe 


two right angles; conſequently the angle at e periphery is 112 
I's e complement to that at Edyſtone, 168® 45” given. In 
li 


by | 
cle 135%. Then ſine 11 15“; log. of 4 70 miles given:: R: 
ſemi- diameter circle 179.4. Fr 0 log. i 


1160 28", _ find ; angle 1 8 by the leſſer ſemidiameter. 
As ſum ſides - difference :;; F. 4 oppolite angles: T. of 2 the 
difference of the angles: which angle 18 8% g1/. Then R.: log. 
179-32 : line $? 31” : log, of 26:52. 3 which doubled, is the dil- 
tance between Edyſtone and Lizard, 53.04 miles. For the other 
two, there are two ſides and an angle oppoſite to one of them 
given, to find the other fide... Hence, from Edyſtone to Ply- 
mouth is 14333 miles, and ſtom Edyſtone to Start · point 17. 36. 


= 


Repoſitory 
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Repoſitory . Solution... 


In the annexed 3 let L repreſent the Liz, PP th 
S. the Start- point; and E, the Edy- 

ſtone ; draw LE, PE, and S E. 129 | 1 
becauſe Plymouth bears due north from 
the Edyſtone, EE will repreſent the me- 
ridian. The ſum of the angles anſwer... ny 
ing to W. S. W. aud E. by N. is th 
angle LES 16800 45% therefote upon | Oo 
LS deſcribe a circle L. TS E, h 


arch LES ſhall. be capable of con- 8 bf EM o 

taining an angle of 168“ 4.5”. Make 3 
the angle 1 the ſupplement of eee 
Karo. nr e b 7 the CARY 
point ef interſection E, with the peri 
phery of the circle, will be. the place of 7.1 n 
the E ſtone required, 2405207 YHagpolfe” eng 2141 ow? 
Fn $4. * Method of Ciba, l 


7 24 

Draw L T. 10 the triangle LS T all ee and 
L'S are known ; whence ET and angle L TE (L SE) 1 — 
be found ; and therefore in the triangle L ES all the angles 
and ſide LS are knoan; whence ES may be found; and 
angie Fe ee r ſides P'S, 1 


ws Ye 


+. | am | . 5 5 1 


2123 792 6 M2 60 er 5 ry 1 i 


me, cl 26: John dees, Eee. 


e ei from à mountain hj high, Toon as the fuß hs down, 
ok er the eaſtern ky, Law the riling moon; 
nce from the zenith then, ſtraight 917 did explore, | 

And found degrees fourſcore and ten, and fifty minutes more; 3 
A tube inclinin one degree and fifty minutes ei git, 416. 
Thro' which a ſpip at ſea appeared to my fight: 2419 
The diſtance of that Thip- o'th” main, in (RS Lv alas, 
Likewiſe what PER the plane that mountain does __ 


3 
Anſwered 
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Anſwered by Mr. Tapper. 


As radius: tothe ſecant of 50” : ; ſemi-diameter of the earth: 
to the ſemi-diameter and height of the mountain in one ſum. 
Semidiameter of the earth: fine 88 2/ : : laſt ſum : ſine angle 

. G40 473 conſequently the angle at the center is known. 

f the diameter of the earth be as Norwood makes it, 41899.310 
Engliſh feet, the mountain's height will be = 2216.473 feet, the 
ſhip' s diſtance 14,6288 miles; and from the baſe of the moun- | 
tain on the arch of a great circle 12.726. 

N. B. The propoſer gives this anſwer, viz. The mountain's 
height 746 yards 4, at 70 miles to a degree; the ſhip's diſtance 
3 2 2 miles. But ſome others, according to the difference 

es to a degree, 881. yards and five leagues, c. 


428 | Repoſuory Solution. a: Hex 


Let DOH, A cl whoſe center is Cx: repreſetiv-che earth, 
M the top of the mountain, from which draw , 
the tangent M D; dra allo. the radius C D. 1 
Now becauſe the obſerved diſtance of the | 
moon from the zenith was go“ go“, ittisevi-" A 

dent the angle MC D muſt be 09 0 1 DA 1648s 
therefore as the you of the tables is to the 
ſecant of o 5o/, ſo is the earth's radius 
{4000' miles) to the beight of the -mountain's- 
top from the earth's center, and conſequently 
OM che height of the mountain = 8 \ 
yards. Now draw a right. lige from H to P, 

ſuppoſed the place of the ſhip, and join the points.C, P. then 
in the triangle MCP the ſides M C and CP are known, wo : 
the angle CMP, being the -complement of the tube's inclina- * 
tion ; from whence M P, the diſtance of the ſhip from the 
place of the obſerver at NM. may be n an e 
equal $0.15 mi- e bn 


Nr „ e bes- dn „. 


Lo 


b In a Maſon's yard there happened eo dl, 9, 
* 2 b . pyramid? 8 14 into a laſhy hole, 35 18 v4 
k Whole baſes are (in 2 i 


: 

: 

: 
: 


"> 
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The leſs baſe ſides juſt touch'd the water's brink, 
1 he greater baſe did wholly in it ſink ; 
So that the level ſurface of the water 

Did nicely cut (or very near the matter) 
The fruſtum with a line diagonal. 
Being thus immers'd, I could not take all 
Uſual dimenſions, which made me fret, | 
*Cauſe I each part's ſolidity muſt ger, Ys | 
Both of the dry, in inches, and the wet. I 
To help me out a friend gave me a line, 

55 5 2 5 was divided in extreme and mean: 

| reater ſegment was the length o'ch* ſide z 
T0 aſe's breadth the other he alſo * 
That baſe and ſide an obtuſe angle maki 
Of juſt five-ſcore degrees (when *twas taken.) 
And this the fruſtum's whole ſolidity. 13882 1.64) | 


Pve loſt the line, and the taſk's top hard for me; 
Ladies, pray folve he-ſamne je) yoor next Diary. 


Alanus by ab. Tapper. 
Let «= (82847, the area of an Wm 


(S content of the fruſtum, 1 = fine 10% . its co - fine, r == 
radius, » = diameter of the-lefſer baſe, = the ſlant fide of the 


fruſtum more the-Jeffer baſe," and che flant height = y — . 
Therefore y: : : y== #7 hy the nature; of the line 


E Henee y 154+#3 . And 
2 =. ſlant fide. As 7: Sy I®:7 5: 


Ee. = the half aer of the wen of he eas 


baſes 3 und PRESETS ITY: the breadrh of 


the greater baſe = x, then the area of the greater baſe = aÞ x*, 
and the LN mean area g U. Then 17256 Ln 


21 De akituſle of the fruſturs 42-43 land 


euere ve have ga b+ r% = e= of the 
4 3 res 


oi 


* 
1 
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3 areas mult. by 4», the height = ; and hence x = 
/ 2 = 41.633534 inches. Then making the ſquare root of 
the area of the leſſer baſe = d, the greater = D, the height = 


H, DD + gay x 4H = 107707-75, the vet part, 4d + 


4 D __ 
SLE H = $1213.89 the dry part. 


Breadth of the leſſer ba 41.6333 
Side leſſer baſe 1 245 * 
Breadth 5 3 5.0286 

Side dot greater baſe 26.9357 
Altitude = - | 66. 3410 

Slant height - 67.3674 


leſs baſe = 1435-9551 
greater baſe - 3503.2256 


| - Repoſitory Solution. | | 
Let x repreſent the flant fide of the fruſtum, and y the di- 
- ameter of the inſcribed circle in the leſſer baſe. Put 5s, and c 
for the fine and co - ſine (to the radius 1) of 10% &* = .$2847, 

the area of an octagon, whoſe breadth or diameter of its inſeribed 
- ci-ele is unity; 4 = 158821.64, the given ſolidity. Now by the 
| queſtion, ex ix the perpendicular beight of the fruſtum, and there- 
fore 27 + y the diameter of the circle inſcribed” in the greater 
baſe. - Naw becauſe x + y X 5 is by the queſtion equal to 
x*, we haves y + y y = #*, and. by compleating the ſquare, &c. 


3 | | 
N= x, which put = » x; conſequently the area of 


the greater baſe is 25x T Xa, or p“ K, (puttin 244 
» ); that of the leſſer baſe, 4 1 *, and by the known 


rules for meaſuring pyramids, we baye Z * — i x. — 


8 "Lk - cali 
Xcamzd, and x = ri = 67.405, 
whence the other, parts become known, and the ſolidity of each 
hoof. made by the diagonal plane may be ealaly' calculated by 
the rules laid down at p. 177 of Shirccliffe's Gaugi 


Area of 3 


10S ; 
Zoe | Queſtion 


| 

| 

| 
1 


, , F 7˙ eee 
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© Queſtion cui By Mr. William Doidge. L. D. 1725 | 


Of you. fair ladies, I a favour ſue, 

*Tis your bright genius mult reſolve it too. 

I in a garden have a piece of ground. 

In oval form, the tranſverſe axis found, 

Juſt fifteen feet, the conjugate was ten; 
An ordinate which cuts the tranſverſe length, 
From off the center juſt three feet two - tenth, 
Nor rightly apply'd, but inclined laid, 

And ſeventy-two degrees an angle made, 

What length each part is from the tranſverſe axe, 
Of you, bright wits, I with ſubmiſſion aſk. "© 


Anſwered ty Mr. J. Painter. 
The length of the grams part of the ordinate 5-18, and the 


leſſer 4.23. 
Repofitory Solution. 


Let AFDH be the given ellipſe, HF the required lne, 5 
making an angle: FED of 22 
degrees, . From my draw F B per- 
pendicular to the tranſverſe axis AD, 
Put AC = , the ſemi-conjugate 
= EI 2 5 for the natural 
F. nt (radius 1) of the angle! 

D, and EB = x. Then 


| (+ i+xaxr—s—x=AB | 
x BD; hence — x #t — dd— . 
bag In numbers, ec. giv ** . 


— n 1 confer atly E F. 


eue. CIV. -By Mr. Thomas Williams. L. D. 1723. 


WMWand'ring Eneas, lon „ tempeſts toſt. 
Was thrown upon the famous Libyan coaſt, 

Where mighty Carthage ſtood, and Dido queen, 

Late came from Tyrus with her lender train. 


This 
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This ſplendid town (a village late) they view, 
Whilſt Tyrians do their daily taſks purſue, 

And dig foundations for their building maſters, 
Hewing out and making fine pilaſters. | 
One ſtone amongſt the reſt was fixed there, 
Of poliſh'd marble wrought, its baſe four · ſquare; 
Its curious ſhape was pyramidical, | NG 
Its lofty height twice the diagonal: 

And whilſt Eneas view'd the finiſh'd ſtone, 
The maſon ſaid, Thou pious mighty ſon 

Of old Anchyſes, by the foot 'twas made; 

But being unmeaſur'd, I am till unpaid 

And muſt be ſo, unleſs ſome artiſt's ſkill 

More than my own, that taſk for me fulfil. 

Its weight is juſt forty- eight ton compleat; 
But how from thence to find its ſolid feet 

I know not; but deſire, that aiding, you 
Would that, and its dimenſions ſhew. 


Anſw red. A cubic inch of marble weighs 1.56185 ounces 
averdupoize; ſo the content of the pyramid is 634.3729287 
ſolid feet. The proportion of «he fide of a ſquare to its diago- 
nal, is as 1 to 1.4142. Multiply the ſolid content by 3, and 
divide the product by 2, gives 952.7582, which multiply by the 
ſquare of 1.4142 = 1.99936, gives 19.06, whole cube-root is 
12.39, the diagonal. Divide 952.78 by 12,31, mou 76.89, whoſe 
ſquare-root is 8.768, the fide of the ſquare ſougllt. 


Repoſitory Solution. 


i } A CEE) 1 
Put x for, the ſide (in feet) of the ſquare baſe; then x will 
-expreſs the area, y/2' x the diagonal; and, by the queſtion, 
2 „D will be the altitude; and therefore? x, or .9426 
the ſolidity. Now let à = :0753 (the weight of a cubic foot 
of marble in the decimal of a ton weight) and p = 48; hence 


this equation -9426 1 * =P. ov * == * 1 2 — 8.7765 
feet, the ſide of the baſe, 


The 
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To. paſa the aery gi 
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The Prize Queſtion. I. D. 1723; 


Thus the fantaſtic humours of the age 


Delight themſelves, and all their thoughts engage 
To things of foreign growth or antic mien, 


N 


eglecting what's more eaſy to be ſeen. 

- — the heathen poets ha = tell, 
t proves a modern proper vehicle, 
12 phantom down, 2 


Pall'd with more worthy objects of their own. - 


Strangely deprav'd ſuch flecting fancies are, 
And, like weak eyes, diſtinguiſh nothing near 


8 05 Wichout their optic glaſſes; but from far | 


Miſtake a- for Titan's riſing car. 


Yet ſtately ſtructures thus deſcrib'd we prize, 


And much relent we ſhould thoſe rules deſpiſe 
The Romans brought; and in the Gothic 
"Without a rule or order, art diſplay. - 


But notwithſtanding that we may behold | 


Amongſt us buildings beautiful and old; 
Weſtmioſter- * 


, and St. Peter's, York N 


King's college, bridge, admirable: work : 
And, . 2 juſtly may admire, 
Amongſt the reſt, that noble lofty ſpire - 

To the Botoner's honour built, in Coventry, 
Second to none in ſprightly ſymmetry, 

Only o'er-top'd in height by Saliſbury : 


-_ * fi 


ways: 


When brilliant wits the ſplendid forms wou'd ſhew, 
Of niceſt AxcnrTeEcTvrE to our vie; . 
Nothing near home is worthy of their note, 
But all's fetch'd from thoſe kiagdoms more remote. 
Rome, Egypt, Italy, or ancient Greece, 

Is art's as well as nature's maſter-piece z 
Magnificent. their turrets; pyramids 

Reuring above the clouds their lofty heads; 
Their putrid waters muſt be cryſtalline, _ 
Their common pebbles orient pearls outſhine ; 
Their verdant meads from pinching froſts be freed, 
And never-fading blooms the trees o'eripread. 


. 


: 
, 


' 
f 


* 


Ia 


at theaiſt ſtep you'll have 


2 * 4 ＋ „ 2 % — 4% T 
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In ev it entertains the eye 
With — work, and fine embroidery : 
Yer full of ſtrength and grandeur, that it ſcems 
A geometric mean, twixt two extremes. 
And although mathematic inſtruments 
Furniſh with methods for its full extents, 
I'll here propoſe from algebraic art, 
And from a theorem Euchid does impart, 
To find its height without the help ot thoſe, 
And freely tell the rule that I have choſe: 
An ancient houſe there ſtood in a low place, 
Whoſe top's exactly level with the baſe, 
+ Or ſteeple's bottom: then I rake my ftand 
A diſtance off, but ſtill on lower land; 
To th? houſe and ſpire I my eye confine, / 
And find it runs directly in a line,; 
And diſtant from the foot along the ground, 


Feet two hundred eighty- two, two- tenths is found; (282.2 


The horizontal: line from the houſe · cop muſt be 
1 the ſame number you ch* margin ſee. 
That from my eye to tht — 
Added to th bibel perpendicular; 

In feet theſe numbers will diſtinctly give, 


Four cents. above ſeven hundred fifty-five. (755.04 
Anſwered. Pat C A+ co 755.04 2 =, AD= 282.2 


= d, AB = 228.75, = 3. Subſtitute 
2x =55— dd; which, by the proceſs. 
inWard's Mathematician's Guide, p. 330, 
ad 21008 
NT 
— 1 r 


which being ES e 
and . will ſtand, 2 * x* + 


+#* a* + * ah - 212 4 


= o, in numbers will become 3146655807454814619765 + 
5642775124 a*—449 325618. 524646" + 115 9060783 4913640) 
| = 1937091609019, 0144 o; in which, by the method of 
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or Riff paper) having one leg, P H, 


converging ſeries, the value of 4 rr be __ * to 3 


extremely near. 


r Rag 2 Solution! 


An atiſwer to this queſtion may be eaſily derixed from a mecha- 


nical conſtruction, thus: deſcribe. an 
ellipſe, E E G,;»whoſe focal diſtance 
P !, and tranſverſe axis E G, are e 
qual to A D, and ACC D in- 
the laſt figure: Fo one of the foci, 


+ Painter. 


as P, apply a ſquare (made of card 


equal to A B; alſo in the lat figure, | 
and the other leg of any (ſufficient) 
length at 4 To the other focus, 


1, apply a ſtrtight-rvier; move the (quare and ruler about the foci 
as centers, until they interſect in the curve of the ellipſe, as 
at F; remove the ſquare and ruler; draw IF, PE; and IT 
will be the triangle required; meaſure P F by the ſame ſcale 
of equal parts uſed in conſtructing the ellipſe, &c. apd it will 
be found equal to 300, very near. <i4; $3 a2 


90 Queſtion Ch. Mr. Williams. L., D. 454. 


3 +1 


og 9 2's tower with his hoſt, > 
ole pins ing walls, moted around did ſtand, 


> Ea by Apollo's ſacreil hand. 


\T his Niſus held, whoſe purple hair, ai, y 97 
18 Al Kas berrey d. 


4 their 


To Minos, by his daughter's am'rous aid. 


For whilſt ſhe viewed his prafis'd chivaltx 


k « Inforced. by love, this tower I intend 
/ T6 tender up, and give the wars an end. 


Did not Prerea's daughter, with like tabs * 


At 


When 25 878 Europa's ſon, Minos the jult, * 


7 


6 
+4.» 
— 
" * = X 
1 " * - wo 
: * a 
LY 


— 


* PI IIPEPITRrowms + es * 


From off the tower, ſhe tremblin ag chu did 5 


Venture like hazards for Amphytrite's name? 


3 wi + 
FL ; a 
* 44 4 3 


% 


Then why ſhould Scylla leſs advent rous — 1 
WS" 10 Love 90 all things, IV mut e love.“ * 


*% 


kw Y 


2 
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This ſaid (Pallas aſſiſting her) ſhe made . 

Of ropes a ladder, and, * Cupid's aid, 

Convey'd it to her love upon the ſhore, 

Who it aſcends, and fo he gain'd the tower. "AY 
Now you'll e fu Pm hiſtorian ö * 

The ! height; and that may thus 22 


For if tis multiplied by -ninety-three, (93 feet) 


The breadth o'th moat, and the product added be 
To twice the ladder's length, twill make theſe feet 
Fourteen thouſand, four hundred twenty- three compleat. 
n (14-423 
Repofitery Solution. 


put x for the height of the tower ; "then / 73 Tax isthe 


length of the ladder, and by the queſtion, 93 x + 24 93* + x x 


= 14.4234 this equation ſquared, and properly contracted, becomes 


** go. g = - 24058. 8, whence x = 155155 X 3+778 ; but 
the leſs root 151.377, anſwers the conditions " the queſtion, 
and er eee of the ladder = n Daa 


22 CVI.' By A Joby nech 1. b. Aa 2 


Being taking a glaſs with ſve Friedidy ab che wp! 5. 5 
The exciſeman came in, whom we afk'd to fit down 22 

le did ſo, and as we did freely converſe, || 8 Yar 
Our new friend ee chr: "Ig 
1 That ſpheroidal cafk (ſays he) on that Riiller | 


Is more artfully made chan any ith? cellar, > ei Ya * 


Por whether 1 by Mr. Oughtred's cannon, [3 WP: 
Or multiply che difference ſeven-renths (as is 
© , Forus gaugers, when h 
© © Dill brivg out the ſane cylinders baſe. 
Phe length of the ny y inches five-tenths, | $63. u 
* . And 5 t gallen I make the contents.” 
LIM The veſſel lay 1 5 — being up, 
„ liquor 24 inches deep from th the * 


I aſk'd if he knew how to village t 
ho. Tack. fir, Lays he, that's 90 very hard a. "2G 
I ueſtion his fill: this nettled the gau . 


l da prefelly eve to lay * 


v7 A 2 ha 


"to do in the caſe)" * 


| 
| 
| 


. 
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That he'd find to a ſpoonful the liquor's content. 

»Tis done, ſir, (ſays I) for a crown to be ſpent. 

He conſulted ſuch authors as merit regard, 22 

For the ullaging part; as Hunt, Jones, and Ward. 

And having gone through with the whole operation. 

I. found none of his methods would bear demonſtration: 
80 en he refuſes to pay, 
Till 1 ſhew im a more mathematical way. 

Now, for. ſake of the gains, I'd ſoon doꝰt if could, 
But ſeeing I cannot, I beg that you would... _ 


e Repoſitory Selwtion. 


ut i. and J for the, head and bung diameters ſought; then, 
per Oughtred's canon or the 2 


uk 222 5 2 is the mean diameter, and by the queſtion, mult be 


1 


equal to 227645, fem whencd we yer Þ — 1:726 bb = — 


ſquare · root 32. 1 15 is the bung diameter; whEnce the head dia - 


meter = 23.316. Our next buſineſs. is to ullage the caſk, which 
may be — — to a great degree of 1 by the following | 


general rule, taken from Shirtcliffe's Gave „page 228. 
Rule. If the caſk/ is more than half full, from the dry inches, 


dut if otherwiſe, from the wet inches, ſubtract. half the difference 
of the bung and head diameters, and alſo half the difference of 
the bung and a mean diameter, notiag theſe tvq remainders; let 


the leaſt be divided by the head diameter; the. biggeſt by the 


mean diameter, and the wet or dry inches (according ta which is 


the leaſt) divided by the bung diameter ;. look for the three quo- 


tients in a table of the arcas of the ſegments of à circle (or if 


ſuch a table be wanting, calculate by page 121- of this treatiſe, 
ſegmental areas correſponding to. thoſe three quotients as 


_ verſed fines to the diameter 1.) under VS, taking thence the num- 
der oppoſite them in the column of ſegments z multiply the leaſt 
of by the ſquare of the head diameter, che biggeſt: by the 
ſquare of the bung diameter, and the remaining one by four * al 
"AT 1 3 t 


of equidiſtant ordinates, 


726 Þ, reduced gives h = n = . No put the given 
length 40.5 = 4, content 98 A. G. , and 359 = p, then will 


Lr = esa, whoſe 


5 
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the ſquare of the mean diameter, and multiply the ſum of theſe 
products by the length of the caſk, and divide by 1692, the 
quotient will be the ullage required, viz. what is drawn out if the 
wet inches exceed the dry; what remains in when the dry 3 ex- 
ceed the wet, and half the content of the caſæ when the 

Agreeable to-this rule, -the number of ale gallons . out of 


the caſk will be found equal to 26, and c e 72 gallons 
left therein. | 


Queſtion CVIL, By My: A. Naughley, L. D. 1724. 


Fair ladies, of you I muſt yet enquire | 
Ho the poll ſtood for the Knights of our ſhire? 

The number of voices, as I have ſeen, - | 
Was five thouſand two hundred and nineteen; 
Which among four was juſt ſo divided, 

_ one the — and third exceeded 

| twenty-two and four-ſcore, bating ſeven, 
| Abe Son by no more than fix-ſcore and ten: 

Then how many votes had each candidate, Y 

You can't in finding much trouble your pate : ; 
a yet I'd have a general rule for that. 

N _ Repoſitory Solution. 

1155 x An the ned candidhre lad 3 RET TS 
22, x 73, and x —.130, are the votes the other candidates had 
reſpectively ; conſequently, per queſtion, x +x— 22 +x — 73 
+ x — 130, or 4 — 225-= 5219 z hence x = 1361, the num 
ber of votes the firſt had, the Fond * 2339 | 2 892 | 
and the fourth 7231 votes. 


Sue CNL, Y Mes nut Wh. LD mas 


Su four brothers repreſepred be 
2 four lettet A, B, C and D, 


And r. of them 5 to mare (r 
A right-lin'd field, in form trian gular; 
Twohorter ſides of which the page doc s how, % G | 


Bur for its' Sep war do not 
en AA 2 As 
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An oblong does poſſeſs the middle ſpace, 


* Touch'd b by two — and lying on the baſe, 


Whoſe length in perches is in margin ſeen, 6222 
And its Math, a height, is jule eighteen: a 
The other Tres do in each angle lye, 
And their contents are what you're to de ſery. 
Cc ee poſite the baſe; | 
A's-on the D on the right does fall; 

He being the 3 had the leaſt of all. 


I ho have ever loving prov'd and true, 


Engliſh Edition) an arch of a circle 
PM ſuch that drawing two lines 


K ed Ur at 11 


£4 


e R ; 

, a, # | 
a . "23 
Boa? | Is. 


0 ve n ladies, humbly fue. ._ 


Repoſitory \ Solution. 


The fo conſtruction, alchoogh in ſome meaſure mecha- 
nical, may perhaps 'be thought preferable to an in in- 
veſtigation. * 

Conſtruction. Make a right. angled Win * havin 
the length and breadth 2 in the | o 
rm; divide K L in P, in the Az 

o of the two given fides ; de- 
ſcribe (by Pa age 143 of fir Tſaac - 
Newton's Univerſal Arithmetic, 


OS 3 a s20wards. G I . TE 0 
and Ez let one end E of a ruler , W 
EF (whoſe length E F is one of the given ſide) e moved in 
the line G E (and always touching the 27 Ns nt N) until 
the point F falls in the circular arch P at F. Now 
remove the tuler, and draw FE. FLG, ſo ſhall, E F G be 
the required triangle, the baſe EG of which will meaſure to "7 
perches, very near 4 from hence we get A's ſhare = «acre, 1 

„16 perches; B's = 2 acres, o rood, 20 perchesz C's = 
5 2 1 rood, 6 Perches ; e roods, 21 


*. N. 4: 4 


Wt 21 
= 


Queſtion 
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Queſtion CIX. By. Ar. William Doidge. L. D. 1724. 


One ſummer Ju as I walk'd alone, 
I heard a damſel making piteous moan: * 
I aſk'd this fair the cauſe of ſo much grief, £ 
If I could give her troubled mind relief, 
With ſighs and tears ſhe did her caſe explain, 
„Oh ! cruel love's the cauſe of all my pain: 
A ſpark, in whom external beauty ſhin'd, 
Hath won my heart, hath ſtole away my mind. 
That we ſhould wed my father gave conſent, 
To live in joys and pleaſures permanent. OY 
But ah! that happy day it muſt not be, . 
„Tüll this “ equation and my age agree. | 
All ways we've try'd, but all our labour's vain, \ 
% To know my age, and cure me of my pan. 
« Ceaſe,” ceaſe, fair maid, your moritnful tears, ſaid I, 
To the ingenious ladies 111 apply, | 
Whoſe {kill in figures* ſeen th* Diary.“ | | 
| Ladies, conlider love's tormenting pain, | 
Leave not this fair one longer to complain: 4 IS 
Tell her what age ſhe will be made a bride, _ | 7 
When'the'll be happy by her lover's .de. 


42 ©» | Repoſitory Solution. © 

Pur x for a, then, per queſtion, x9 * = 4.962 *; divide 
by x, we have a — 1 = 44962 &, or &. — 4.962 x» = 1 here 
it is evident that x muſt be leſs than 2; put x 229; raiſe 
2 — y to the gth power, and reject all thoſe above the ſquare, 
the above equation —— 39 Ty 239 = — 15 NI —— 
133. Now repeat the operation with 1.865 (2 — 135) — 5. 
and we ſhall find y = .1219,/Which being ſubtracted from 1.86; 


leaves 1.7434 this raiſed to the Gch . is equal to 28, very 
r, and is the für e, | * NI 
n @ T WW N * * | , : 4 Fa * : | 
. - iT © 


L+ 
1 44; 
*' S— y * ' N f 5 
ff aaa*—/ aa" F Ann. 
* = S her age. enen d 
, 2 of . 2 % 0 * N 
w : 13 N 


4 - 
- 
=. 1 * 9 
1 0 
4 - * " : 
: * 9 — 1 1 
1 - 
x * . . «EV þ N 
. * - # * * 29 n 7 
- . v * , * 
a 4 14 


———— ee — ̃ — 
- 
- 


— —— 22 I 
— 


| 
| 
| 
| 
| 


_ - tween the obſervations, Draw a great 


© PO, we have two fides apd the contained angle given, to 
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Queſtion CX. By Mr. George Brown. L. D. 1724. 
Upon the northern ſeas, where boiſt*rous ſtorms did riſe, 
Aud darkſome clouds obſcur'd the azure ſkies, 
Did from our ſight all its celeſtial bodies ſcreen, 
That day or night to us could not be ſeen ; . 
During which time our gallantſhip was toſs'd 
Midſt rocks and ſands, each minute caſt for loſt 
Where every billow did preſent a grave, 
And death triumphant rode on ev'ry wave. 
When in the height of ſorrow, fear, and doubt, 
| The ſtorm allay'd, and, to our joy, bright Sol look'd out; 
Whoſe altitude way took then in the heaven, 
And proved thirty nine degrees, and minutes ſev'n. 
The calm continued, in that very place | 
We ſtaid an hour and fifty minutes ſpace, 
And then bright Phoebus ſmil'd on us once more, 
Whoſe altitude again we did explore. (559% 57” 
By our account we found that very day 
Fell out exactly on the tenth of May. 
Now, ladies fair, whoſe wits ate ripe at will, if 
> In this diſtreſs, I pray, exert your Kill; | | 
And from what hete is found, give me, 1 Preys: | 
The latitude o*'rh* (hip, and hours o * day. 


„e by A. Nathaniel Browne. | 
| Tine 469 37, the hours 8.24 md 16.15. 


*" Repoſitory den,. #7, w$5 


In the wr Z repreſents che zenith of he place of 
RY oth, P the north pole, FO _- 

= P'© the ſun's polar diſtance n 
May 1oth, O. S. — Zz O, Z © the 
complements of the obſerved alti- Y 
tudes, the angle © P © the time be- 


8.4 
* 


*© ry 


— 


circle through the points ©, O; then 
in the iſoſceles ſpherical triangle 


find 
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find the third fide. © O and the angle P © O; and in the triangle 
OZ O we now have all the ſides known. to find the angle 
ZOO; from which take P © O already found, there remains 
the angle Z OP; and laſtly, in the triangle Z O. P two ſides 
and the contained angle are known from whence the third ſide 
PZ, or complement of the required latitude may be found — 
43* 26”, and thence the times of obſervation 23 min. paſt 8, and 
15 min. paſt 10 in the forenoon. 1 


' 


I reach'd a tumulus call'd BNINKTOwW-HI IZE 


The Prize Queſtian. L. D. 1724. 

When poets feign Atlaſs the world cou'd bear, 
And great Goliah giant weild the ſphere: 

> bulk ! and Archimedes move, 

With his machine, the lofty ſeat of Jove. 

We ſtand amaz'd, when they ſuch things rehearſe, 
About the vaſt expenceo'th* univerſe... | 
GzocraPHERS do little lefs pretend, 

The faults and errors in the globe to mend: 

With all its parts, ſeas, creeks and bays unravel, 
Tho' they no further than their garrets travel, 
only have one County meaſur'd over, 

It's hard enough all parts for to diſeover 


Wich curious theorems by old Euclid ſnhown; 


And inſtruments as heretofore unknown. 

At the interſection of two Roman ways, 

Cut through this kingdom in their Cæſar days z. 
And by them nam'd the WaTLino-STaEET and Fosss ;- 
There ſtood BEN NONES, which we call Hicr-Cross. 
From thence (nearly) in a ſtraight line I come 

Unto Dovz-Bripee, or fam'd TzxironTiUM, 

Bearing almoſt ſouth-eaſt by ſouth : the whole 

Was juſt eight miles, one furlong, and five pole. 

To EaTrorPt I perambulating go  _ 
The line is perpendicular I know-z.. a : | 
But turns add windings, till the FossE I meet, 1 
Will not its horizontal, diſtance get. as 
In a ſtraight line the Fosse 1 ſur'd, till 


Pefigning once again H1gn-Cross to view, 
But dy my elock- work found I'd meaſur'd true 


Eighty miles, ſeven furlongs, and poles twenty-two. 1 
| RI- 
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Which many curious turns and wind 
Cloſe by ſtands NewBoLD, eminently hi 


THE DrARIAX 'Repos1TORY; OR, 


Tatroxriun then was juſt within my ſight, 
A line drawn to it made an angle right: 


With this perpend. and what before I've frown, 
The triangle completly may be knuwn- 


From Tx1yoxnTion the river à vox I ſurv ey'd, GE 
mack, . 
Whence thoſe places mention'd I cou'd > 
*T wixt firſt and ſecond the angles eighty ke 

Fifteen :*E aTHoRÞE from the bridge call'd Dove (88 15/ 
One Hundred forty-nine, and forty- foe did prove: (149 45 
From EATH% PE to Benxonss, of conſequence, 


One hundred twenty two degtees: from hence (122 
| 2 | adjuſt the diſtance to each 8 Th: 
And tell if Avon truly meaſur'd was TTL 
This to Geodefran's ſeldom known ; * 
Now aa the en * _ Le known... 
FI Auraſus 


A In the firſt part of the queſtion there i gen in a 


right-angled triangle 
AB, and the alternate ſegment of the hypo- 
henuſe C (made by a 
D, let fall from the right Lu to find 
the other ſegment DA; put c AB, b= |, 
CD, and there will arjle this theorem, #'= * D WF 4 


"#7 


N 4 


D 5 — = 2 65 
Then 5M 
there is given | the angle AEB 88* 25/, 
BE C 149? 45", 
the diſtances E A, 


AB C. the cathetus 


perpendicular 


£,= 481903 and by 


In * the 2 x1.0836, the petpend. 8 2 
5, which complears the triangle. r 
m E, N Newbold ſtands, 


we” CEA 122%, to find 
EB; EC, and ED: 


and here we muſt note, as in che anſwer to the bers 8 


that as any two of the angles given, together, exceeds 180, the 
point where Newbold ſtands wil fall within the triangle A BC. 


Ne 


w if you ſu 
Id; and 


1 s through. C, Eathorpe ; E. 
Las and biſect the lige C B, pro- 


ducing that bife&tion through the center of ee it will — 


rn 


* 
— 
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the periphery in a point from whence lines drawn to B and C 
will complete a trapezium inſcribediin a circle, which by 22 Ez. 
4d, has the two oppoſite angles taken together equal to two right 
angles: hence the angle at the periphery will be 30“ 15”. In 
like manner proceed with three points A,E, B, and the angle at 
the periphery will be 91 45', Then if from the center of the 
firſt cixcle, you draw foe to B and C, the angle contained be- 
eween them will, by Eu. 20. 3, be double to that at the circum- 
ference, viz. 60 307, and in the other circle it will be 1839 307. 
But it will be needleſs to explain this matter any farther, having 
already, in page 7 of the laſt year's Diary (ſee p. 167 in this work) 
given as clear a demonſtration as could be, without a large ſcheme 
that would admit of all thoſe lines and circles requiſite thereto z 
what remains being purely trigonometrical, from whence 1 have 
deduced the following anſwer: 2 | 

Miles fur. poles 


Given 138 High · Croſs to Tripontium SS 3-8 
N From Eathorpe to Brinklow =» CD 8 7 22 
el, To compleat che triangle, = | . 
Brinklow to High- Cross DA 4 
Tripontium to Eathorpe BC 11 
Brinklow to Tripontium  - DB 6 
Eathorpe to Bennone CA 13 

High- Cros EA | 


« 


"# © 
t 


_—_ = Xx <a + oO «a 
238 
+ + © 


7 
Newbold J Tripontiumm EB $3 @* 2 
.." Eathorpe | - EC 8 16 
TBrinklow ß, „ ED 4 1 16 

4 — F; | 


386 


— 
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Repoſitory. Solution, 


In the annexed figure let H repreſent High- Croſs; T Tripons- 
wy" Erioklow-Hill; Then we”. 05 MA 


tium; E, Eathorpe; 
in the light - angled triangle H TE we have 
given the ſide H T, and the alternate Re 

ment E B, made by the perpendicular T B © 
falling upon the hypothenuſe from the right 
angle, to. deſcribe the triangle (ſee Page 3 ) 
which being done, determine, by p. 1 2 
point N (Newbold) therein ſuch that drawing 
therefrom right lines to the angular points 
H, I and E, the contained angles HN T, 


TN E hall be given ones. 


E 


9 


 Qieſtion-CXT. By Mr. Richard Whitehead, L. D. 117256. 


In ſome on lately, marhemarical fellows, 
By che fide of a pond, which flow'd hard by an alehouſe, 
I e be pert with my angles and ſquares, 


my areas, my baſes, my cones, and my ſpheres; 
For to talk of old Euclid 5 


know I am prone, 


when out of his Elements am out of my dn: 


From 


for the good of the board, 


ow far croſs the water tis wide, 


And what ſpace does each of rheſe objects divide 
rem the boat which now lies on the oppoſite ſhore, 


With my ſquare and a line (for they'd grant me no more) 
I — in yards, as by fi , 


res you ſee, 


From beyond the ſaid houſe, trait with it and the tree, 
Then ſquare from this line I immediately went, 


Or a right angle made, the page 


Till the boat and the tree were exact in one line, 
_ Then I meaſur'd five hundred yards feventy-nine 
2 ite up to the boat; thend, ftrait with the houſe, 


From the tree meaſur'd yards, as the page fairly ſhews 


* 


A 
K W. ſays On that ſat next mei hold, Prirhee, a word; . 
-Pthold'ten 1 
Tou don't tell me 
the place where we ſtand to that tree on this ſide, 


(1473 


ſhews the content, (475 


(579 


(259 
The 
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The meaſure I took ſquare from thence you muſt note, 30) 4 
Till I brought the ſaid houſe in a line with the boat; / 
Thea up to the boat to make matters more clear, h 
I meaſur'd thoſe yards which in margin appear. 6747 
To finiſh my working, what made me the quicker 
Was, I thought I could do't, and make ſure of the liquor: 
But my boaſted rules faifd me; nor, with all my reſearches; 
Could I find out the diſtance, with its roods and its perches. 
So, ladies, I beg ; for you're nice at diſcerning, E 
You'd untie this hard knot, Which has puzzled my learning: 


Anſwered by Mr. C. Maſon. 
Pos | 
BD=1473=6, 5 A 


FG= 6743 =. 

E E SO E g. D 
SA N 
DF =s. K { | 4 
| a1 -F L. $6 : | 
4 ACE — 8 8 1 


ies 


* 
2. 
09 > ob * 0 8 


l 2 4 2 = AC dS £602 ; > 3D, 4.7. 
— 3 
FF nd tg po 


A for 4 — put x. £259 23290] THY "PET: 2 R 
S a\% wee 4408. ki * 
„eff nf 


101111 2 e ann ERP Y 
k . | * ATF Ter / u K 2 5 DC. 


1 N EDC = 


* 


Ar 
| / Fo l | ce 5 


Which equation reduced, and the ſutms cvllected, Nc. gives 2 = 
108.0833. Then à 7 is the diſtance between the houſe — 
3 * 


* 


186 Tut Diinran REPosrToRY; OR, 

boat DG = 403. 7499; and D C the diſtance between the houſe 

and tree = 692. 24993 and G C between the boat and tree = 
*. 


386. Q. E. 
Repoſitory Solution. 


Draw A O parallel to BE, and put (the known quantities 
remaining as before) x for the fine of . HF O to the 


3 I then will / 1 Ty 3 en 


— * 
5 ns - ty 8 1 
474g T4 — A T2 — 2 F 
af ee S 


CAH or BCA, put 4f —4g+ac=2m, 2g — 4 f — 
2 c 2; then will the fine of CAH or B A ran 


re which call z. The co - ſine of BCA is 1 
, 44 — 2d 
OTE 


— very near; and æ 7 1 = Bc. Again, 
8 . pk. But DE BC EC 


B D, that 5 244 = + 22-3, For z ſubſtitute its- 


value, as found bw bad ths, reſulting equation, properly re- 
duced, gives the value of x = .889501, the ſine of the angle 
DFE = 62, very near; from whence r may 
be eaſily determined - 


Valio CXII. By Mr. Thomas Dodd. LD, 1725. 


A wretch, who ſcorn'd to uſe th appointed means 
Heaven's bliſsful courts to reach, on's own thus leans,, 
Who, by mechanic art, a a ladder rais d \ 
So high, it almoſt all mankind amaz d. 

Thus Jacob did, ſays be, and why mayn't ! 
Scale heaven as well as he At leaſt l try. 
 Wrapp'd-in the clouds his head ſecurely lies, 
And ſeems environ d by the azure ſkies : 


From 
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7 From which, *tis ſaid, a fire · ball falling down, 
Let off a canon at the baſe, whoſe found 
Approach'd the ear at top in the ſame time 
The fire-ball fell from ladder ſo ſublime :; 
Tell me, ye fair, if he to heaven was got, 
Or how high ſoaring from. this earthly ſpot? 
Anſwered by Mr. Samuel Rouſe, | 
Sound moves 1142 feet per ſecondi; heavy bodies fall 16 2 
feet in the firſt ſecond, according to Dr. Halley. Then put @ = 
16 4/7, $ = 1”, # ladder's height, 4 = the time ſound flies, 


16 r feet: 4 t: b 2. == = ſquare deſcent of the ball. 
Andd:x::5: = = the time wund moved to. the ladder's. 


3 x xbhl  'bbx bbxx 42 
top. Conſequently, = = , w 2 


1 = 81088. 085 feet: 27029. 36 yards, or 15 miles, 2: 
furlongs, 34 perches, ) feet. 
Let be the ladder's height, then 16 r 18 * 
| : 16.2. 
-herefore” li the ume of the- ball's falling from. the lad- 
; 16 Fr I di 
der's. toꝑ x and 1 2174 2 2 = 1142 x/ IT the 


x 


der's height conſequently we have 1142 * * 8 


; — 
* 2 = =. $1089.5 feet. "$76 
2 . 16 TT 6 OY y Þ 


Gelten CI. By, Mr. Thomas Grant. T. P. 1725. 


A father dying, left three daughters fair, 
To whom he gave five thouſand pounds à year; 


On ſuch conditions as did them engage, 


To have their ſhares proportioned to their age z. 


. ͤ ˙¹—¹w¹u = 


„ 
* 44 
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But bf their ages all that can be known 

Too effect the purpoſe, is here-under ſhown: 
If to each davughter's' age, when ſquated, you 
Add the rectangle of the other two, 45 
Theſe * numbers will expoſe themſelves to view. 
Now, ladies fair, pray exert your ſkill; N 
And tell them how to ſatisſy this will. 


num in a., John Turnen 
| | aa-+tu=bþ = 1006 2 l 
Let $ee+@u=c 980 f by che queſtion ; then 

bn e 6 
8 * — 18 4% 4 23e * — „ 418 4 4 
Buu=—2bb - Nd —15.4dduumz 0 
which being collected and reduced, gives the following numbers: 

r r e X 1D 
The eldeſt 23.2 . 1784 19 0 1 7668 
Second 247700 ore an. { 172 4 94.4736 

Youngeſt 19.5991 (1486 18 22.8694 


5000 0000 


— 
* 


: * Repoſitory Solution. i 

As the unknowtr quantities in each of the propoſed equations 
are alike related, they muſt be nearly in the proportion of the 
given quantities; let therefore 30 *, 49 *, and 46 x repreſent the 
required numbers; then, per queſtion 2 500 ** + 49 X 46 XN #x 
= 1000; "hence 50 * = 50 K ig. very near 3 49 * 
= 22.5 3 and 46 * = 21.1: no by trying with theſe numbers 
it will be found, that the firſt and ſecond err in deſect, and the 
third in exceſs ; let therefore 23 + x, 22:5 + , and 21 — E re- 
preſent the three required numbers; fam the three equations with 
heſe quantities, 8 only the abſoluce quantities and the firſt 
powers 1 then by the ſolution of the reſulting equations, x, ant 
2 will be determined to | a ſufficient degree of exactneſs; if not, 
the operation mult be again repeated with the laſt found values, 
4 ; | a it ts putting 


® 1000; 990, 920. 
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tting x, Y, and z for the neceſſary corrections, to be added or 
Eber ed, as occaſion may require. , 


Queſtion cxlv. By Mr. Chriſtopher Maſon. L. D. 1723. 


When mighty Jove this immenſe world did frame, 
And beauteous form from wild diſorder came; 

No ſooner he his fiat did diſplay, 

But the crude maſs of atoms all obey ; 

Each to their center with full ſpeed did haſte, 

And dawning light peep'd o'er the gloomy waſte z; 
Then boundleſs æther its expanſion made, 
And the foundations of the heavens were laid. 

For homogeneous matter was compact, 

And earthy atoms into form did act: 

The humid vapours into ſeas were made, 

Which did the borders of the earth invade. _ 

The groſſer air around em both was ſpread, 

Like as a covering to a nuptial bed. 

Plants, fruit, and flowers receiv'd their genial birth, 
And ſprung with vigour from the pregnant earth; 
Then ſtrait was huſh'd the elemental wars, 

And formed thence,. fun, moon, and twinkling ſtars. | 

Then ſiſh and fowl, and beaſts for food or prey, 

And laſtly man, the whole for to furvey ;. 

To contemplate and caſt his eyes above, 

See with ſurprize the heav'nly bodies move, 

And with delight the wand'ring planets trace, "= 

Which thro? 8 move from place to place z; 

Their motions and their magnitudes compare, 

15 thence OY how 2 the — 35 
Hoy every one keeps in their re, 

Aud bon le malkind, 2 © is. 

But ere our thoughts an rial] take, 
21 let chem here a ſuppoſition 2 
That if a ball upon the earth ſhould weigh 

e 87 zounds in Troy, and then could it convey ,- 

Te.) th ſurface of each * ao, N 

pray unfold what weighti be there? FN 


” 
4 % # 
. 4 0 * 1 
— = 
N ” of = , 
K , ; 


" . 2 


— 


% 
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Anſwered by Mr. Richard Whitehead, Cent. 
Suppoſe the ſun's parrallax 10 ſeconds, and the magnitude of 


the earth according to Norwood's Obſervations : then let 2 = 
diſtance of the earth, p = the periodical revolution of the earth, 
S periodical revolution of one of . Jupiter's ſatellites, To find 
its diſtance from Jupiter, ſay p* : *:: 25 = = cube of the diſ- 
tance ſought: and as the ſquares of theſe periods recip. ſo are 
the centrip. forces towards their reſpective central bodies: then for 

the weight of bodies on their ſurfaces, if the diſtances are equal, 
the weight will be as the quantity of matter the bodies contain. 
If the quantities of matter are equal, the weights will be re- 
ciprocally as the ſquares of the diſtances : ergo, if neither are 
equal, the weight will be in a compound ratio. For as the diſ- 
tance between the ſun and earth, and the quantity of matter in 
the earth is 40 ten pounds, ſo is the diſtance of Jupiter, and 
quantity of matter, to the weight ten pounds would weigh on 
his . and ſo for the reſt. Hence ten pounds of our Troy 
weight will weigh on the ſurface of the ſun 244 pounds, on Jupi- 
ter 20, on Saturn 12. 7g, on the empire of the bedlamites, viz. the 


moon, 3.445. 2 So 
2 Mr. Alexander Naughley's Anſwer, - 


On the ſurface of the Sun 240, Jupiter 19:9, Mars 6, the 
Moon 5.16, Mercury 2.15, Venus 2.08, Saturn 17. 


| go Repoſitory Solutions 0 |? 
By corol. I. prop. 8. book 3d, of Newton's Principia, the force of 
| — upon 2 the Sun, Jupiter, Sarge and the 
Earth, are as 10000, 943, 529, and 435 reſpectively ; whence 
435 : 10000: : 10 lb.: 230 lh, 2 near. The weight on the 
Sun's ſurface, and 4383: 943 : 10 Ib. : 21.67, the weight at Ju- 
piter. In the ſame manner the weight upon the ſurface of Sa- 
turn's body will be found equal to 12.16 lb. the gravity 5 the 
Moon's ſurface is about one-third leſs than on the ſurface of the 
earth, as is ſhemn in corol. V. prop. 37, bock 3, of the Princi- 

ipia ; therefore the propoſed weight at that ſatellite will be 

1 


3.33 lb. A | 
| Queſtion 


- 
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Bueſtion CXV. By Mr. Ber. Annaly. L. D. 1725. 
Once on a lofty hill, whence ev'ry where 
Around a glorious proſpect did appear; 

There many fair and wond'rous works diſplay'd, 

Of art and nature, exquiſitely made : 

Amidſt the various beauteous objects I, 

From far, a ſtately fabric did eſpy, | 
 Raig'd on fair ground, that level ſtood ich me, 

Its height I found one hundred feet, want three. 

That time the ſun, going down, came in a line 

Straight with the houſe and me; in height twas then 

An hour half-quarter, by which the time did prove 

Exact ſeven hours, and minutes forty-five : + 
This on the firſt of June. Then, ladies, ſhew 
The diſtance of the building to our view. 


— Anſwered by Mr. J. Turner. : 
an time was 7 h. 35“, and © ſetting in * latitude, was 
8 h. 27 30% The, longitude II. 214 50" 17”, Declination 
wu 12" 53”. Aſcenſional difference 30 - 30/7. To find 
the latitude, having the declination .and aſcenſional difference, 
rang. declination 235 13/ : radius : : fin. aſcenſional diff. 33% 37: 

tang. lat. 49% 52/ 53”. Then there is given two ſides and 

an angle included, to find the third ſide, the co ſine — | 

ſan's altitude 57” 52//, Then fine & altitude : to the height 

of the object :: co-ſine of the ſun's alt. to the length of the 
ſhadow, 5762.4 feer = 1900 yards... fo... 1 | 


Repoſitory Solution. 
In the ſpherical triangle Z P ©, wher Z eden the rich n 
P the pole, © the yo of ſun-ſer, we | 
have given P ©, complement of | | 
the declination, Z ©, a quadrant, and 
2 8 che hour from noon, to find 
PZ the complement of the latitude | 
= 40? 7 1 and conſequently the lati- 
tude 49% 53%. Make PO = P ©, and 
the 2 PO equal to the hour | 


from noon at the time of obſervation'; Ao | 
draw Z O, then in the 12 20 we hve ono ide, 
P, 
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ſought = 1920 yards. 


have HX Y =- 26. Puty = 
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ZP, PO, and the contained angle Z PO given, to find the 
third fide Z O, whoſe complement is the ſun's altitude = 58/. 
Then it will be, fin, alt.: tower's height :: co-ſine alt: diſtance 


Queſtion CXVI. By Mr. John Simmons. L. D. 1724. 
An oblong cloſe of meadow- ground, | 


That is by water compaſs'd round, 
This by my paces I have found. 
That the ſum of each ſide and end, 
If to the diagonal be join'd, 
Their total makes juſt half a mile : 


I've purchaſed this cloſe, or iſle, 


And muſt for it give, by bargain, 

For each ſquare yard a penny farthing ;, 
But know not what is the whole ſum, 
Which is the main thing to be known. 
There's one I aſk'd knew well enough, 


An old Geodeſfian gruff, 
Thar lately did the fame ſurvey ; 


Without large fees no more he'd fay, f 


Than, © End and diagonal are each extreme, 


And longer fide to theſe a mean. 
With theſe hints you may find the anſwer : 
« 1am very buſy—pray be gone, fir.” | 


Ladies, theTides. and p 


In your Diary for next year, 
Care not a fig for the ſurveyor. 


 Anfwertd by Mr. Whitehead. 


Let a =} oblong's greater fide, e leſſer, « = dilgonal; and 
b = 880 yards = x a mile: in proceeding | ſeveral ſteps you'll 


urchaſe pray declare, 


+ Then, compleat- 


. kk _ bboe —6 b"'; 2bbgg- be + bb 
nr GE EIS 4 7 1447 T 


= 45bbg—10bbgg — 35bb 


+ 


- — 
gg— 16g - 


, 12098496. 879612673 + _ 


32.300591030140458 


8 * ** er 1 


5 28 
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= 611.9559213549. Hence the greater fide of the oblong is 
a = 181.65595 : e = the leſſer = 142,80907, Diagonal = 
231.06994. Content 25942.1189 yards, at 1 d. 2, comes to 
1351. 25. 34.4 594 The author of this queſtion, in the fourth 
live, by the wards, The ſum of each Side and eng, deſigned to have 
meant, one fide — — end ＋ — r "ng have been 
65097 ſquare yards, and purchaſe 339. 119. 4 ; but the expreſ- 
Gn it ck aces mean both ſides and both ends, — the 
anſwer above truly ſolves the queſtion. | 


'- Repoſitory Solution. 


Put x for the end, and for the length (in yards) of the 
required oblong; then YA is the diagonal, and, per queſtion, 
, +y"=5* hence * + * 3* = »*, compleat the ſquare, &c. 


we get a = LI x * and x = .7861 y, Now taking y 


= 10000, X# will be = 7861, and vV + 51 = 12720. If we 
ſuppoſe the queſtion to mean both ſides and ends, then we ſhall 
have 48442: 10000 : : 880 (the yards in half a mile): 181.956 
the length ſought; whence the breadth is 142.81, diagonal 231.061, 
and the purchaſe money 135. 25. 3d. . WK” 


The Prize Queſtion. L.D. 1725, 


With what vaſt ſpeed have all movements run, 
Thro' all the ages ſince the arts begun. | 
Euclid's collections full twenty centuries ſince, 
Their mathematic knowledge may evince. 
Archimedes the next age did produce, 
Excelling all, was born in Syracuſe. 

| From him geometry did much light-receive; 

Riſe of the globes and ſpheres to him they give. 
Ihe ſilxer mix d with gold, in Hiero's crown, 
By ſtatic art he made the workman own, 

Said, if he engine · footing had, could moy e. 
By force of ſcrews, the mighty ſeat of Jove. | 
When Marcellus laid fiege to Syracuſe, 

be Romans ſuffer'd_by ig cogine's vies 
In throwing ſtones, which, ſho vering from the ſky, 
Like the Romans to annoy . 

Ce's- > But 
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From the enemy to the ditch's other en 


Let's know the di 


That * of the hypothenuſe next the 
bale 200 c, and the alternate ſegment 
of the cathetus 260 2 d; to find the ca- 


therus, &c. 4 „ :d: * 
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But that great Roman ſoul ſtrift orders gave, 

In ſtorm and plunder, Archimedes to fave. 

But, curſed fate! by common ſoldier's hand 

He's kilVd, whilſt poring on his ſchemes in ſand; 
What mathem atics ſuffer'd by that blow, 

Ah fruittul brain, till want to know. 

By curious theorems, he the diſtance knew 


To the enemy, where the ſtones he threw. 


Who viewing from a corner of the wall, 
Which there run ſtraight (an acute angle call) 
Along the wall four hundred yards he =_—_ 


| , Where he the warlike thund'ring engine 


Their camp to this line a right-an let 

Parallel to the walls a itch. tis id, 

Whoſe length and diſtance i is not known, 

But to our purpoſe ſomething hence is ſhown ; 
For at each ſtation, when the camp he {| y'd, 


It cut the ditch's ends, as both 4 5% es 1 
oun 


From the firſt ſtation to the ditch i | | 
Two hundred yards meaſur'd along the gains : J 


Two hundred ny yards our hiſtries ſend. 


ance where Marcellus ſtands, 
And a theorem anſwering our demands? 


_  Afwered by My. Sam. Marriot. 


. this . triangle, wherein a line is 9 A to 


re is given the baſe 400. 


LE | 
J. e423 FLEE 72 — . 
. r = = 2 per o 


72 ee, F = bea. 
7 =. 3b +dd+2da+ a8 = νν tτ od per 


bn H d a + p40 +4d0a—cranm 2ccda 


4 = # 
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Seid. Then @ = 141.73. 4 +d = 401.73 the diſtance 
ſought. c + e from firſt ſtation to the camp 566.908, y = length 
of the ditch 258.883 yards. | | 


Repoſitory Solution. | 
Let ABC (right-angled at B) repreſent the required tri- 
angle, in which are. given AB = 400 1 © 


= 2c, AE = 200=c, ED is parallel 
to AB, and DC = 260= d. Draw 
E F parallel to BC, and put x for the 


ſine (radius 1) of the angle FAE; then E D 
EF =c x and AF = VI; 


"= = . . * * 2c — 
hence VI π: 1: : 2 c: — AC. . 


But AC. + BC?, or . F B 
2d cx+ dd is equal to AC? or =; hence this equation, 


4 ecteexx 2dex+dd= — = 466+ 4 coxx, very near (by 


1=— x* 
dividing 4c by 1 — x x, as of common arithmetic, and re- 
taining only the two firſt terms in the quotient) ; hence 4c c 
Tecxx T2ꝛ den +dd =4cc + 4ccxx, of of — 
a=; conſequently the roots of this equation are 2 and 
— 2 in numbers 1, 3 and —.433. Now as the value of x is 


certainly leſs than unity, and it is probable that .433 may be leſs 


than its true value, therefore take a mean geometrical * | 


tional (.75) between theſe roots for the value of x, which upon 
trial will be found rather too much; therefore ſubſtitute .75 
— y for x in the original equation, rejefting all the powers of 
y above the ſecond, or even above the ſingle power, and y will be 
found equal to .04138, which ſubtracted from :75 leaves .70862 


for the natural fine of the angle EAF = 45* 8” ; from whence 


the other parts of the triangle may be eaſily determined. 


Aeſtion 


{ 
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Quien CXVII. By Richard Whitchead, Cent. L. D. 1726. 


> Having lately the great ſatisfaction to meet 
With ſome quaint virtuoſos at an elegant treat, 
In a bowl of good nectar we drown'd ev'ry care, 
And our chat and our liquor did equally ſhare; | 
How ſweet pafs'd our time, as we fat round the table, 
Meaſur'd out by the true horglogical ladle : 
The bow! of flint-glaſs, of particular form, 
Where this minute-hand did with ſuch ev'neſs turn; 
As when full, of our mirth it had been the gay ſource, 
Gave, when empty, the riſe to a learned diſcourſe ; 
(For emptineſs oft, by the bye, has been found 
To occalion. deep talk, and diſcourſes profound) 
Jo be ſhort, in the firſt place they all did agree 
An hyperbolic conoid its inſide to be, | | 
Whoſe abſciſſa was inches and parts as you ſee. 6.98 
The line next, the inches and decimals ſhews, 
Which its tranſverſe diameter or axe did compoſe. 6.93 
he bow!'s leaſt diameter they all did opine i 
; Five inches to meaſure, and parts twenty- nine 
And they took, pray obſerve it, its fides which went ſtraight 
I o be part of th' aſſymptotes, and to give us more light 
Of either of theſe fee the length ® ſhewyn below. , 
This, they ſaid, was all a perſon need know. 
Its inneridmencr right to unfold, PAL 
How much it might weigh, and what punch it might hold. 
I allow'd what they faid, and I told them, with eaſes 
I cov'd ſend them an anſwer to queries like the!e ; 
So ſanguine I was: yet, on ſetting about it, 
After all my great workings, I found myſelf routed, 
So, ladies, I hope, ſince I'm. put to a ſhift, _ 
You'll give your moſt humble admirer a liſt. 


IT, 


* 
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| Anſwered by Mr. C. Maſon: þ. 


Let EB=DA = . 4=8.779, 
n CS, 


a:c::tbh: CB. 3 — 


223: Ac. 77 
= 744 
=CBg. 3i-2baÞ aa 92 

55 4 d 


A Y 
= CBg; which equation re- 
duced, Le. gives 4 2.93; from which all the other dimen- 
ſions may be eaſily found. Then, per Archimedes de Conoid & 
Spheroid, Def. 3, the truncated cone Ade BA will be equal 
to a cylinder generated by the parallelogram Cre g. Ergo, 
from the fruſtum A de B A, take that cylinder, the remainder 
will be the ſolidity of the b perbolic conoid at + 4, to which 
cylinder add the fruſtum d DE e d, the ſum will be equal to 
ſolidity of the bowl = 197. 873 inches; the ſolidity of te c0- 
noid = 499774 cubic inches = 2.16945 W. G. 


Phil. Tran. 7 an inch of F 1. 54282 7 ounces 
Then by 1 Ward. 1 glaſs weight} 1. I 49303 Avoird. 
3 
And the weight 5 (l.) 308 = — 
of the bowl. Q (2.) 2944 = 1 eee. 
Repoſitory Solution. 


put 7 for the ſemi-tranſverſe axis of the generating hyperbola,. 
⁊ the ſemi-conjugate, the given abſciſſa = 8, @ 4-7 of Cc in the 
_ figure =.#. Then by the nature of the hyperbola, we have 


= CB, and by ſimilar triangles c S: SE::cC:CB:;cE: Bj 
therefore cS: cC:c E: cB. r 5, 
then we ſhall have #' Een Ar 
— c E. 


— 
* 
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cEand cS=V Ao +29 wy put eK 


= w, then W- *: n:: W: w; hence this equa- 
tion, ws — 2 dw* + w—Pw=ruuw - 2 du wTL 4d; 
which being put into numbers, and properly reduced, gives 


. w = 8.73; whence 2 = 3.128, and the ſolidity of the conoid 


499.7 cubic inches, equal 2.16 W. G. the content of the inſide 
of the bowl: the other requilites may be eaſily determined, as 
Queſtion CXVII. By Mr. Chriſtopher Maſon. L. D. 1726. 


Propitious ladies, who are ſ{kill'd in arts, 
Divide ten thouſand into two ſuch 

When each of them the other has divided, 
Both quotients make juſt five (if right decided.) 


| Anſwered by R. Whitehead, Gent. 


| 1726.93164 
The two numbers $755 550 +F added make 4.99999, ke. 


— 2, Repoſitory Solution. X 
Put x and y for the numbers ſought, their ſum 10000 = 5: 
Then - + *=d = 53 hence xx +395 =dxy; but x +3. 
i therefore xx 4-2 x =. a de Ta =I 


and xy = 775 = 14285714, which multiplied by 4, and the 


product taken from 3 leaves x — y* ; conſequently x — y = 
6546.53, but x + y = 5 = 10000; hence x = 8273.265, and 


y = 1726.735 , 


Queſtion CXIx. By Mr. John Turner. L. D. 1726. 
As I was walking out one ſummer's day, [ 
IJ To ſee the verdant fields and meadows gay, 
By chance I did a Geodeſian ſpy, 
Who was ſurveying then a cloſe hard by, 
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Of oval form; but ſuch an odd way he went, 
By which to find its area or content, 
= I before that time, nor ſince, ere ſaw. 


From one o'th* foci to the curve he drew, ' | | Fett. 
Three lines, whoſe lengths the page doth ſnew, 200 
1 The angle between the firſt and ſecond 9 313.62 
| "Twenty-five degrees exact was reckon'd: 872.62 
Between tlie ſecond and third he knew. [> FEA 
Twas threeſcore and five preciſely true. 4 7 


From hence the area you may quickly fad: 
And one thin et's know, pray be ſo kind ;z 
Quite croſs the ſaid ellipſe # ditch is made, 
Wich cu —— rg (as he ſaid) 
Fwo hu from center, as you may 
Byu!ppoſe, in manner it inclining la: 
7 The leſſer ſegment of the ditch I — 9 2 | 
Is of all lines the ſhorteſt you can draw. 
From that point i' th' axis to ry, 
What lengths each part, ladies, ler us ſee ? 


Anſwered by Mr. William Gill. 


| Dr. Keil, | in his Aſtro. Lect. gives a method 3 
ellipſe, from three lines given io length and polition, cutting each 
other in the focus. 
| n conjugate 600, the content of 
the field 10 acres, 3 roods, 10 perches; the of inclination 
of the tranſverſe 64 21/. From the doctrine of fluxions, if the 
lefler ſegment be ſuppoſed to be the hypothenuſe of a right-angled 
triangle; e ee | 
the, baſe of the ſaid triangle will be a 4th pro 9 
tranſverſe and the latus re i; und the dk of the perp 
center of ed Wiphe, 1000 : $604 : 200 + x : 28 — 
leſſer Air 27 289.8, greater 330.66, the whole hag 


390.46. N 


» * * 
12 * 6 hy 4 ' 


: . ellipſe 3 and from th 


2 der. per propetty of cha ellip 
rern 4 
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dab e BN 1G v0 30 


Let F be ME LL a, Bn © te ring one 
the curve of an ellipſe is 
to. paſs join the Pans | R 
A, B; produce AB to 
E, e that AF en: þ 
difertho poines GyBy pto- T 
duce G B to H, making 
FG — FB: FB: zB N 
2B H. Having thus de- 
termined the points E, H. 
draw an indefinite right - 
line REH thra\thole '- W 

ints 3 to which, hmm 5 
and F, draw the:iperns| © its fi zes; Son 
pendiculars BD, FL 


Yarn 


divide the latter in M, fo ih Et: MF: DB BF, and* 
Produce LF to P, mak 


e 
all MP. be the tranſverſe axis of 
iven data will be found = 1000 
2 hence the eonjuyite e 
473.249. guats lest, e to 10 acres, + erg 
This 4 2 75 ie Wer be 77050 large 
8. Greg 559% Aﬀtrdobints Phy ficz & Geom 
Now to determine the length of the oo 7h, p. 
KM M. the ſemi: tranſyerſe axis = 1 = = 500, fern) 
300, K 200, K K. Tuen iy Bene 


—BF, LF and BE; 


* 


. IR: ble by. 8 veſtio 


muſt be a minimum in fluxions, &c. ee 
therefore mp 112.5 feet, and m4 = = 259: 8, and > of angle of. 
inclination p ='64* 21” its natural ſine to the radius 1, is 


1 r * 
WI; 
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vill be p= and other things remaining us before, 77" FE 
— . But g: 952 : bib = 4 7. which 


ſquared becomes — — and conſequently equal 


. this equation being put into numbers, and pro- | 


1 reduchd, ves x = 56.9, and mr = 143.1, qm= 230,66 
wherefore the Ls gh # Te eee 


Sulu xX &y Mr. Jobn Semen L. D. 1726. 


A r oral ſountain's tobe made, 5% g 
Midſt of a fine rre—give's your . 
N To tell Wu ations: from -the ſhade 
Of the forced water, thro' a jett d' eau, | 
Which ten feet at right angles it muſt row | 
Above the fountain's brim——obſerve; the ſixth of June 
Tube ſhade o th top, by the meridian ſun + - 
Gives half the oonjugate axe ; likewiſe at two 22 bo 
Hours and five minutes after, come and view _ _. -. _. 
-  Wherethe ſhade muſt croſs the fount's 7 | 
Ten inches ſhort of the ſhade's length you'll ſee 


| Laan point, * there does bound ne curriey; POTION " bf 
2 atitude is known to be | In q 
6 But 2 4 ſun ſhould not ſhine clear, e Þ 


Exert your ſkill, and cheſe four things declare. 
Tranſverſe axe, conjugate and depth a 
When ſixty wine hogſheads doth the fountain fill? 
This lin'd _ lead Mi o'er, ha © the weight, 


ee Mes 155 „n 


Given the latitude 32 5 65 * com complement 37% 4 
to the ſun's declination ay o 297 for * m_ 
dional altitude. For the — ts azimuth—as radius, 


» 0f g of an inch. 
Dd2 N 
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to the co ſine of the hour from, noon, 582 437, ſo is the co · ſi 
of the latitude, 52? 955 pry 1 a arch 329 5 
which” ſubtract from the ſun's polar diſtance, leaves a fifth ar 
equal to 33% 44”. Now as radius is to the co-ſine of the latitude, 
ſo is the fine of the hour from noon, to the fine of an arch, in this 
caſe equal to 189 13/7, The co-fine of this arch being added to 
the co ſine of the fifth arch, and radius ſubtracted from the ſum, 


ſine of the ſun's alt. 3785 507, to 93.1455 inches, the length of the 

ſhadow ; from which abe 1 inches, leaves 83.155. As the 

ſine of the ſun's mer. alt. 692. is to its co-ſine, ſo is the height of 
the lengrh 


is the co- ſine of 50? 55 to 52.4 e. Let ea = >= 52.4 
inches, d C = c = 67,989, de = d= 64.53: and es. 


20 h +& a. * —_— 
+ 177i = bb; reduced, | / 


24 dab ef Nadi ATN. 
In numbers —__ = 51, The. 
12.7854 :: TT XcC:21640.4668 inches 
1 area, by which divide the given con- 
tent, gives the depth 40.35 inches. Add 
twice the thi of the lead to each axis, 
enlarged 


and once to the depth, from the Abbe. 
elliptical cylinder ; ſubgrat the given con- | 
dent reduced into cubic inches, gives the | 
inches = ne lead 11614; which, according to Ward's ſpecific | 
gravity of lead, * | to 76116 ounces avoirdupois = 2 ton, 
2 hund. 1 quar, 25 + Ib. weight, OY | 
She *©.e Tits gmed ade „ 9 | 


: | 5 o 1 
* —— * » Ate & + {3 HF 7? l 4 4 * . 


- 
* 
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Repoſitory Solution. | $ 


In the ſpherical triangle Z P O, where P repreſents the pole, 
Z the zenith, and O the ſun's place, we have 
given ZP = 372 /, PO = 662 35, the 
angle Z PO = 31% 157, to find Z O and 2Z 
the angle OZ P. Puts and c for the natu- 
ral fine and co- ſine (radius 1) of Z P, à and 
b for thoſe of PO, m for the co- ſine of the 
angle O PZ; then by lemma p. 546 of Simp- 
ſon's fluxions, we have @ 5 m + bc = co-fine Vo 
of OZ = .613366 = 522 107%; and con- 
ſequently is the altitude at the time required, and the 
angle OZ P the ſun's azimuth;. 50? 55. If m=1, then, 5 
+ 5 4 = 492676, the co-ſine of the meridional altitude 60 29/, 
From hence we find the lengths of the ſhadows to be 93.155 
and 67.989; from the former ſubtract 10 inches, and there will 
remain d 4 in the foregoing figure; the latter is the ſemi - con- 
jugate axis 4 C. Determine 4 and de, as in the Diary Solu- 
tion, from the azimuth; and from the ſquare ot 4 C take that 
of ae; extra the ſquate- root of the remainder; then by the 
property of the ellipſe mentioned at page 63, it will be, as that 
root is to de, fo is the ſemi- conjugate axis to the ſemi-tranſverſe. | 
required = 101. 39. The other requiſites are determined in the 


ſame manner as before. 


Queſtion CXXI. By Mr. Thomas Grant. L. D. 1726. 
Not far from Cairo, in the Egyptian lan. 
Amongſt their antient monuments doth ſtand * 
A ſmall round temple, whole circumference - 

Is juſt one hundred yards and ſeven-tenths ; 
Its convex front is artfully adorn'd | 
With hieroglyphics, exquiſitely form'd: 
Af al GENE _ n ST; 
Making an with the level 8 
Se fixry-one degrees and miriutes five, 
Till at the temple's top it doth arrive. 
From, whence, thro? this ſaid tube, an iron ball, 


- 


By it own gravity, let freely fall, 
5 
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Will to the bottom run in ſeconds ei 
From hence 1 Pray « declarethe tem TD N 


The propoſer has either unlimited or 3 the queſtioh, 
by giving the cireumferenee of the tower incoherent with the 
time; either alone would have limited it. 

According to Gallilzus and others, we have 1: 16 vs: : 87. 
x 8/.= 64 : 1029 7= the ſpace a body will deſcribe a perpea- | 
dicular deſcent in of time. Then as the fine of che given 
angle 619% AC B is tothe ſide A B 10293, A 
ſo is radius to the hypothenuſe A C = 1173.81. — 0 
Then let fall the perpendicular à B, and in the 
fame time a body accelerates the ſpace A B, 
another will deſeribe the the ſpace A a along 
- the inclined plane AC; as has been demon- 

ſtrated by the illuſtrious ſir 7 . Hav- 


ing found the ſegment A a, 5 =..901, &c. 4 


= as radius to A @ = , . . 
ſo is the fine of n angle Aav 4 


61? % % A 2 2237 "the Oe re» ” Lol . 


quired. 
* * the Diary bor 1729, che propoſer give d own ſolution 0 


64 12 352 inches = the perpendicular deſcent 
MITES gravity in 8“/Cöf time. Thes' as the radius: (inc 
of 619 5/ :: 12352 10812 inches = the fp ce deſcribed in 8“, 
by a body deſcending along a plane that makes an angle of 610 
5 with the horizon, which"would be the tubes Tength, were it a 
right · line; but being 4 a f 7 — 15 oo Farina) which the queſtion 
ſuppoſes a cylinder, is 200.7 yards, it is evi- 
dent, that as the ball 2 ir Cer alſo, by the tube's curvature, 
be carried in the ſaid periphery ; ore! ir will be acted on by 
a vis centralis in a direction parallel to the hortzon, which will not 
forward the ball's — but will conſtantiy &iminith i and 
conſequently the veloei dra yin 
the be the _ of che cir HT ibed by eee 
tube to times e ion to always varia le-. 
— . n = 


= 


* 
= 


Id arife therefrom, w my 2 
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8 * in a ratio, as the ſemi-· ordinate of a chnic 
rabola to their re ſbective abſciſſas; whence the following np 


where x =-tube's „the ball runs in 8“. 
Radius: co-fine 619 57 :x 483537 S to an arch deſttibed 


in 8“ In the periphery, which ſquared, divided by the diagonal, 
gives 2222 = the ſpace in 87%, agitated on the 
central. force, which X x*, and make it the abſciſſa of a | 
convex to its axis, I ted — — — | will come 
out = 4935. 427 inches a, the parabol. curve by compoundi 
the motions along the ordinate and abſciſſa, will be = 10832 
inches = the ſpace in +877, by a body deſcending along the in- 
clined plane. Then by the doctrine of fluxions x = 175 5 inches. 
= 514 Ur feet, the tubes length, and rad. : Sat : 6175 
:: 5405 inches = ='450 feet, the n | 
Let AG ent the emu. ACD, &. he in tube, 
HI any yariable diſtance from the top to 
one of the ſpiral threads, 1 a the fluxion F. H_ EG 
thereof, ; "AY a 5 parallel to AB put 
1 cand# for the ſine, co ſine and tangent 
3914 (radius 1) of the given angle r 
CAB #26; 0 Wor eee mg _ 
of the temple then will = be the length. | 
of one compleat twiſt, as. -ACD, and i. are 
F perpendicular altitude AD Sts; conſe | C 
quently, if & be put for the beight, B G. 


+. will expreſs tue length of the whale © 4 h 
ſpical tube. Now put Hef 7 | | 
feet, * = 16, then HIV £ J is the velocity 5 
by the ball in deſcending #hrough, that part æ of the tube from 
Hel; this premiſcd, HD will be expounded br iN, 


and therefore, is the fluxion of the time in ſeconds 
; . Jax? 7 . 


: SPN of a ſecond, 4 the ball's running through the tube 
4 from 


. 


5 


— 
* 


rom 


- 


* 
4 
- 
. 
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Hl, whoſe Lg 8 = 


ic, 


, WY 4. = or the time of deſcent, and muſt, ye 


queſtion be 990 to bs which call 2, then JS « == 


A "honda * = - ED = | = 784.4 ke, the + require height of 
= temple. | 


Volin CXXII: By Me. Sarnve! Marriot. LD. 1726. 


A grandſire to his four grandchildren fad, 
U have a piece of land was once ſurve oy 
An oblong form i'th* midſt o'th 1 doth lie; 
This formerly was fenc'd about; but T 
(Being weary of the charges) threw it ope 
And eat it main with all my-neighb'rin Leak, 
Left nothing ſtanding but a thriving ode: "7 
Art the eaſt corner, leſt I ſhould be Hin ; 
In time to come; to fence it in & 4m | 
I be length, the breadth, the — too of it 2 
WMas fooliſhly upon looſe paper writ: 4 
Tet I the ſame laid by (I thought) with care 3 
e | But now I want it, tis I know not hege. 
But this may uſeful be I did refolve © © 
9 Diag' nal: wiſe to hed > this cloſe in half: 0 
"1A oh let fall ow \ corner of the cloſe - 


Io the diagon * 4 angles ſhows, _. 
Which cut a wy t juſt of chains ſixteen - 
From the diagonal: and if it had been g 
Prolong'd two chains, would touch the 2. 5 
. Theſe two croſs · lines would this oblong divide 
| 0 Into four parts, ſuch as I give to vou 
* » ReſpeCtively, and this is all I know, 
Now, fair ones, left they the land ſhould loſe, _ | 
Pray, men " 


_, "Anſwered, 
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Asſivered by Mr. Samuel Rouſe. 
Draw DA, then the triangles D A C and B F C are equal. 


Put AC B= 2, CF=4, CB Se, CD=d=16. 
Then b:e :: &: 6, therefore ba = e*, but ae= 4b, and 


SEA. % ue, in numbers, * = 64 z whence e = 


4, and & === $ chains z from hence we ge 3 TA 
A. R. P. 9 ; 

(1) BCA =0 24 
(2) BFC=1-2' 16 
(3) CFED=6 1 24 
3 7 2 160 


od: 95 N 
e bv © oy ne}; te 
e Hill's Anh. CES I 


. * — . > 


1 r Prize Uchte, I. D. habe, A N . 


— height, ben 
2 


many a worthy wight z.A: 4 8 
dee receive their birth, — wh a 
three inbum d, ſleepin that hollow e. * 
2 te repoſe. Nam 
Chlorus too, in peace wick all thelr foes. "#3: 1001 
The fourth, moſt fam'd, was the great cee v3. 
' Whoſe name thro? all the Chriſtian world did ſhine, | 00 
Was the firſt em r that would embrace ne 
The Chriſtian faith, and baptiz d at that _—_—_ 
What ſtill adds luſtre to renowned Yo 
A fabric ſtands of ſtately gochie work? 
Whoſe lofty tow'rs o'erlook the ſpacious PS... 
And view'd with wonder oer a vaſt cham 
The traveller ſees the diſtant place, 
Believes him there, and mends his flacken'd pace. 
Pleas d the refreſhing proſpect to ſurvey, 
Each ſtride he lengt ra beg te ey: | 
© 0 N nk 2 
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U 1, whoſe. * N e vill when 2 = = 


ic, 


Job "EY e D. —2+ for the time of deſeent,and muſt; by the 


| ae be aut to 7 which call p, then WEL * == 


— whence 5 = Paget * = 7844 ke, the weine height of 
end rey angt# | 


A cn cxxII. By Mr. Samuel Marriot. LD. 1726, 


. 49 A grandſire to his four grandchildren ſaid, , 
0 I have a piece of land was once ſurve et 
An oblong form i'th* midſt o'th* op doth lie ; 
This formerly was fenc'd about; but 1 
(L.Being weary of the charges) threw it ope, 

And eat it main with all my neighb'ring folk, 
Left nothing ſtanding but a thriving oa 
At the eaſt corner, leſt I ſhould be fain, 
In time to come; to fence it in again. ; 

I ᷑ be length, the breadth, the content bie „ 1 
Was fooliſhly upon looſe paper writ: 1 
Tet I the ſame laid by (I thought) with care; 

But now Iwant it, tis I know not where, 
Baut this may uſeful be I did reſolve * 
81-1 | ' Diag? nal- oy to h this cloſe in half: 8 
A ine ke fall from th* corner of the cloſe 20 . 
7 To the diagonal ri ht an 725 ſhows, 2 ; 
Which cut a ſegment juſt of chains ſixteen -_ 
From the diagonal: and if it had been | 
|  Prolong'd two chains, would touch the 2 
. Theſe two croſs · lines would this oblong divide 
Into four parts, ſuch as I give to you 
Reſpectively, and this is all I know, 
| Now, fair ones, left they the land ſhould loſe, 
Pray, in your next cheſe four FED — 


* 
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| ' Anſwered by Mr. Samuel Rouſe. 
Draw DA, then the triangles D A C and B F C are equal. 
Put AC =b=2, CF =4, CB=e CD=d=—r6: 


Then 6: er: 65d, therefore ö @ = e*, but'ae Ab, and 


3 A, in numbers, O'S 641 whence e 


4 and a == = 8 chains; From hence we get 


A. R. P. a F . "0 0 D 
Derne * 
(2) BFC S i 2 10 1 3 
(3 CED=6 1 24 
 ACDE=7 2 16d 2 4 
24 


N Toebl 16 9 * 2 
This quetion i n 367, Hits. And. 5 e 


— 


1 Prise Vd 1. D. 1151 n 
| dE once Brigantium's height. 
Was many @ worthy. wight * 1 
our emperors did there receive their bitt nun. 
And three inhum d, in that hollow v7 qv dich 
Severus and Conſtantius chere repoſe,” © | 
 AndChlorus too, in peace with all their foes. o 
The fourth, moſt fam d, was the great Conltaotines * 
Whoſe name thro all the Chriſtian world did ſhing, - 
es the firſt emperor that would embrace 201 
The Chriſtian faith, and baptiz d at that place. 
What ſtill adds luſtre to renowned York, 
A fabric ſtands of ſtately gothie work: 
Whoſe lofty tow'rs © 'crlook the ſpacious ar + 
And view'd with wonder o'er a vaſt cham 
The traveller ſees the diſtant place, 
Believes him there, —— mends his Norah — 


Pleas'd the refreſhi 
Each ſtride he len win, wo deg te ay; FY 


. n 15 
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For high in air the lofty turrets riſc, 
Peeps oer the diſtant planes before the dazzled eyes. 
As once I travell'd t ward that antient place, 1 
I Ipry'd to ſee it, tho diſtant many a pace; 
By optic tubes, to help th* deſective eye v2 4) 
With th? horizon, St. Peter's I did "Tpy : FX ca 
Wikowuy ole Lua an tvs. „ bs 
The apex then exalted one degree. i 
My eye was juſt ſive feet ſix inches high; . 245 85K 
By what is fin, the eight | pry dulery 10 


8 te, b= elf height of 
eye; „ _— 6, 2. 27b + bb. i 
+ 1 =btzand_ 7 

—bt=tf;, ce % 
queſtion, Then find the EG 
{e600 3 1 


the 


* #8 24 4 


4 Ni ts, 37 
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Repoſitory Solution. 


Let C repreſent the earth's center, ADE in circumference 
C=CE=CB radii; — 
of the tower, A — he — 
draw AD, A E, and E D. From 
the given arch A E, find its chord - 
line and the angles ACE, AEC, 
(EAC); ſubtract the latter from 
the 3 D AC, chere re- 
mains D AE. The angle 
CED R 8 degrees, to 
which add AEC already 


of che 0 n aten wh e wy 
Nb CXXU. By R. Whitchead, Gert. LD. wn. 


. As a philomath Cato, with attentio tiop profound, - 

Was preparing a map of ſome * ground I 

And to objects remote was direftipg_his exe. 
Wich his body half bent, it was JIE 8 by 

e fell into talk (for you.muſt'knaw for ſome.years” © 

I've been a finall trader in angles and ſquares ;) 
_ _Mertold me what methods he too ind what ways 
— determine the — rr} this from that place. 


I 1 


. - 
—— 


Says I, you — „or at leaſt round about, 

0 To ae at à much nearer route. 
On Rs Da Aras "wo 9am motion, 
That Pd practiſe what he t was orily u notion. 


* What U Tecud ne ways refuſe to * 
{$5446 Br HIER 
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Three towns there were lying (to prevent any blunder, 
Call B. C, and D) many paces aſunder; 
, The diſtance of each one of theſe from a toon 
That was ſituate within them, call'd L, was well known, 
It being in miles and in yards as below i is ſhown. 
From the towers of the two firſt-nam'd places I took. 
The angles from one go another; pray look 
At the bottom, for there their, true meaſures appear: 
- But from none of thoſe tow rss if I'd look a whole year, 
Could I've ſeen the town L, it was plac'd down fo low 
ot want of which height I m_ — d des Peas. 
y deſign, which! boaſted d ſoon; to pals, 
And ackit from my work with no. very good grace. 
\ So, ladies, I hope, for this once,'yow'll deſcend, 
JI To aſſiſt a poor well. wiſhing batchelor friend:  _ 
- >, For the future no more ſuch vain toils Fll purſue,  _ 
And leave off ſurveying—ualeſs tis for "we. 


Auſiwerod by the. Prepoſers Methid. 


Put a = BD, BLB, E bd m= fine 1 z 

.CDB = $131,359, » = fine TRIO | 

P PCD = 7899-767, = 
= 974 748329, 1 = 

fine 4 CBD = go76 46863. 


Then C DC. 
and b. „KDE 
24 44—33 11444 AO 


W 
29 s n =CE, m—_— 


ED. "Again, PD:P C+: KD: KG Wechmds—mb, 


22 
q The angle. B 65% 10 "96766, en 0'.07237, D 375 14 9 
r mene b 1 2 miles Kb * 


* 0 
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and PD: DC:: KD: DG H= = ο,αpο: CP:: 


22 4 
GK:GH=EZ"=IZEZE D: DP: KD: DH 


21122 


5 cheat | 4 hence GD — ED = GE = 


2r a 
rita® +ritt—rith—nng — 2 ＋ 1 * 4 
2 „which being mul- 
tiplied by =, and divided by 5 "1, gives EL, (becauſe CP: 
PD: GE: EL) equal to , by ſuſtiturion equal to 
21S 7p ne nat: 839151262 and by cubſtiruting, k * 


43 


for the known quinitiies, 8 collected as before, we have 
þ af — 12 CE = eee + 12. 20941236 * | 


_ ＋ EP Le- — pan upg Pb Helle 


=O, 1209 4 + Of — NP Ons FORO 
divide the whole by 4 + 4*, put E. 2, and ſubſtirutex for the 


coefficients of a properly collected; then will x a* — 4 = — 23 
= a* write e; then e — “ =— 32 e 2 3 4 = 


77 / - — z =|127.69589086 86685, whoſe ſquare-root gives 
11 300260066 for B D, and the reſt C Dr 10. 526383, C B 
7. 1108241 miles; hence BD = 11.m. 2 f. 16 p. 99 * 10 m. 
4f. 5 Þ. and are! 35 f. er . 
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Repoſitory Solution. , 
Upon any right line, as AB, *conſtru@t a as ABC, hav- 


ag the angles given in the queſtion, 
divide two of thoſe ſides, as AB. 
— in the points E, D, in the re- 
ſpective ratios of the given lines dran 
m the points A, B and B, C; this 
done, deſcribe by the 39th, problem in 
Newton's Univerſal Arithmetic, inde- | 
E of circles, L. DL fer 
e loci of the points L ſuch that the 
lines AL, BL, BL, CL being 
drawn, ſhall have the 7 ratio 
of AE to 8 2 A. DC 
reſpectiv or 
Gel if af take B 8, won Be 
che ndent line given in the „and "draw SF, 
S H reſpectively parallel tw LA and LC; join the points F, H, 
and the ſides of the triangle B F H ate the diſtances fehuired, 
The demonſtration and method of calculation, are are too obious 
fo need —— an 


Du CxkIV. By Philoſophicus, L. D, . | 
| 1 Strephon unſortunate | by eruel fate, N 
| 0 He's . EP 


\ = 
— — —— — — — — ) 


Celis, whom he dearly did admire, 
: of his andorons'dfire nk; 
| She loſt unheard of. by ſome ill adventore: | 
_ - He's oppreſſed with utmoſt grief for his 8 * 
In ſighs and tears he wails his wretched c 
No pains: he ſpares the fair one to regain. 
But.ob- ſhe's gone |. his ſearch proves all in vain 
Yet, fill'd with fierce deſires, he will purſue, 
A A ſearch inceſſant, ſtill her fate to know. 
- Evathie' all parts oth' world he'll rove, 


Nothing ſhall him deter, we, by. — 
After a long and tedious courſe of travel, 
7 © Hariog laſted all it ä 
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He to a diſtant country then is thrown, 

A place fam'd for an oracle divine. 

. cries the joy ful youth, my . revive! 
r diviner may ſome tidings give. 

Then ſtraight he haſten'd to the ſacred place, 

Where ſtood the oracle, and there his caſe 
Before bim laid, then earneſt did invoke _ 32 
His power; when thus the ſacred ſtatue 2 
This place is in the latitude of forty- ei 
If hence on this meridian thou — — 

With equal motion tow'rds the great equator, 

And pal preciſe o'er fourteen miles each hour, 

0 Asad ſtil the motion that was giv'n 
Thee, by the earth's diurnal revolution; 

When by this compound motion thou haſt gone 
The ſpace of fifteen hygdred leagues and one, 8 
There end thy journey; for thou would'ſt b' arriv'd 
EN ener | 
"Now ladies, your * 2 wit muſt this 


n nymph was in. wa vale 
 Anfivered by My. J. Turner. 2 


I SP =. 4503 miles = 4 b= 14 and = 1099, the 
number of miles which every p 

int of the equator is carried * | 
— in the Pet of an hour, my 
by the earth's diurnal revolution; 
then the ratio of PL to SI. 
will be ba to ca. But 414 + Your "ge += 
* d by.47, 1. Euc, Hencde L * b 
. ——T77 >, conſequently PL =4 «= 60,676 miles, the 
difference een the Jatitude arrived in ai be 46 
59, + no | 

This may kkewiſe- be ſolved trigonometrically, and has ſome 


affinity. to current failing, the motion of che parth. pepreſenc 
the current's motion, the man being carried by the — 


oompou 
baden from Þ 40 8, ut ch point of cbs rat of 43 


We þ * 


. 
WW 
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does not run through 1039 miles per hour, and the line PS 
will indeed be a ſpiral line upon the globe. 


Repoſitory Solution. 


Let x be the fine of any variable latitude, (rad. 1.) thro' which 
Strephon paſſes in ſearch of the lovely Celia, # = 14; m = 1342.5 
miles, the ſpace deſcribed per hour by a point upon the earth's 
equator. Then will / 1 -a be the coſine of the lat. and VA 


21 1 5 : the fluxion of the arch of latitude; but u: 


LAS OE NN. 4 1 
1 ende af defcribing that 
fluxion; and therefore in the ſame time the corteſponding ſpace 

2 . * | m * q 
deſcribed upon the equator will be mx —_ Now 1: 


r £2 EE: de alteration of motion (raralel 
to the equator) in that latitude whoſe right ſine is-expounded 
by x3 hence, by Eu. 47. 1. & X 2 += will be the 


Auxion of the ſpiral, whoſe fluent being found by Simpſon's flux- 
ons, p. 509, and the flowing quantity x made equal to the 
fine of the latitude of the place, where ſtood the oracle, pro- 
duces the neceffary correction; this done, equate the ſaid Avent, 
including the correction, to the given length of the ſpiral, in the 
equation ſo produced, the value of x being determined, wil 


| Queſtion CXXV. By Ir, John Turner.” L. Dl 102. 


Within the northern artic circle ſtands 

Three hills, which o'er the circumjacent land 

Raiſe their aſpiring tops, in ice involv'd, 

And ſnow, by Pha bus” rays not yet diffolv'd. 

Aland-mark well unto the ſeamen known, f 
When dtiv'n by ſtorms and tempeſts up and down; 

tt ſpacious depth, far diſtant they appear, 

With heads invelop'din the atmoſphere: 
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The height of A. the ft hill of the three, 
In feet is juſt ei eighteen, the ſecond I call B 
Is eighteen yards in height; the third, or C, 
In altitude with eight yards doth agree; 
And from the baſe of A to Big found 
Yards thirty-three, when meaſur'd on the ground. 
Now't happens on a certain day i'th* year, 
(But when, I leave you for to eclare) 
That th' utmoſt — of the top of C, 
I's ſhade ſhall tranſit thro the foot of A. 
B's ſhade thro A and C will ſurely be, 
And that of A will paſs thro' B and C. 
From hence pray tell what's the ſun's declination; 
And alſo what's the pole's true elevation, 
| Where theſe phœnomena will appear, 
And you'll oblige your humble ſerviteur. 


This queſtion is the 55th problem in Sir Iſaac Newton's Uni- 
verlal Arithmetic, Engliſh Edition; whence we have ex- 
tracted the following : F219 


Repeſitory Solution. 


Becauſe hs ſhadow of each hill . in Newton) nn g | 
conic ſection; or the ſection | 
of a juminous cone, whoſe 
vertex is the of the ſtaff; 
I will feign BCDEF, to be 
ſuch a curve- (whether it be an 
hyperbola, parabola, or ellipſe) 
as the ſhadow of the ſtaff A de- 
ſcribes that day, by putting 
AD, AE, AF, to have been 
its ſhadow, when BC, BA, 
C A, were reſpectively the 
ſhadows of the ſtaves B and 
C. And beſides, I will ſup- | 

poſe P A Q to be the meridional line, or the axis of this curve, to 
which the perpendiculars BM, CH, DK, EN, and FL, be- 
ing let fall. are ordinates. And I will denote theſe ordinates in- 


_ the letter y, and the intercepted parts of the axis 
a Ff * AM, 
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AH, AK, AN, and AL; by the letter x. 1 will ſuppoſe, 
laſtly, the equation a KAN * , to expreſs the rela- 
tion of x and y (i. e. the nature of the curve; aſſuming à 4, 3, 
and c as known quantities, as they will be found to be from the 
analyſis. Where 1 made the unknown quantities of two dimen- 
ſions only becauſe the equation is a conic ſection: and I o- 
mitted the odd dimenſions of y, becauſe it is an ordinate to 
the axis. And I denoted the ſigns of J and c, as being inde- 
terminate by the note , which I uſe indifferently for -| or 
et, and its oppoſite for the contrary. But I made the ſign 
of the ſquare aa affirmative, becauſe the concave part of the 
curve neceſſarily contains the ſtaff A, projecting its ſhadows to 
the oppoſite parts (C and F, D and E;; and therefore if at the 
point A, you erett the perpendicular A B, this will ſomewhere 
meet the curve jn g, that is the ordinate y, where x is no- 
thing, will ſtill be real. From thence it follows, that its ſquare, 
which in that caſe is 4 a, will be affirmative. x 
It is manifeſt, therefore, that this fictitious equation L þ x A 
ce * = , as it is not filled with ſuperfluous terms, ſo neither is- 
it more reſtrained than what is capable of ſatisfying all the con- 
ditions of this problem, and will the hyperbola, ellipſe, or 
r accordin wat ere Au a 5 2 8 
ined, or perhaps to be nothing. what may eir 
real values, and with what ſigns 5 and c are to be aſſected, and 
thence what ſort of à curve this may ba, will be manifeſted from 
the following analyſis. A WY 
be former Part of the Analyſs.. 
Since the ſhadows are as the altitude of the ſtaves, you will 
have BC: AD::AB:AE(::18:6)::3:r. Aloo CA: 
AF(::8:6)::4: 3. Wherefore, _—_——_ 
.=+ AH =, and HC = Lv. From the ſimilitude of the 
triangles AMB, ANE, and AHC, ALF, AN will be= 


=, NE =—Z, AL , nd LF = τ 2; who 


3 4 
ſigns I put contrary to the ſigns of AM, MB, AH, HC, be- 
caſe they tend contrary ways with reſpect to the point A, from 
which they are drawn, or to the axis FQ, on which they ſtand. 
Now theſe being reſpectiely written for x and y in the fictitibus 
equation a , we ſhall firſt have au + Sr + or r 


"W145, 
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= 5s, by writing r and s for x and y; then by uſing — 
5 and — 2 will give „ + LRA rand L v will 
88 „gegr. Lafthy, — 4c and + 2 v will give 
a ＋ 2 ect = rv. 


ow, by ettertainnting from the fuß and ſecond equations, 


in order to obtain 7, there comes out = =7. Whence it is ma- 
nifeſt that L bis affirmative. Alſo by exterminating from 


the third and fourth, to obtain 7, there comes out 2 : 3 And 
having writ 2E for » in the firſt, and © for 2 in the third, 


: a* 
there ariſe 34 oe and 7 7 More- 
over, _—_ let fall Ba icular upon CH, BC will be 


: AD(:: 1) :: Ba: A a DR. Wherefore, fince 
Boi (=AM—AH=r— —9 = 57, AK will be 55. or 


um Allo fine Cain (= CH BM=v +1) = 


SE += + 30+) ir will be DR (= 4 Cx) = 
TIRED — f 
2 2 1 ws Which being reſjeQtively 


9 r 

or x and y, there comes out =— . py = 2604 [ED 
a a+c| 

F 55 * — And by reduQtion — # 

T4@c=+24/3 875 Ne TA; and the parts be- 

ing ſquared, and eil, reduced, there comes out o 1 

196 4˙ Nc, or — — My =. Whence it is manifeſt, that 


eis negative, 8 the fictitious equation * 4 bx 
Le = will be of this form, a T -c Nν. And 
therefore the curve, which it denotes, is an ellipſe, whoſe center 


and two axes are thus found. 
r 


Making y = ©, as ha in the verteres of 
and Q, you Mt ne sf 2 and having 
2 
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1 + And conſequently, 
taking AV = r, V will be the center of the ellipſe, and V Q: 

—_——— * i 

*r ) the greateſt ſemi axis. If, moreover, the 
value of AV, or 75 be put for x in the equation a + þ x — 
cx* = *, there will come out «* + x. Wherefore 4 + 
— will be — VZ q, that is, to the ſquare of the leaſt lemi. axis. 
Laſtly, in the values of AV, VQ, and VZ already found, 


5 „5 1 
writing 79855 for c, there come out LEA 7 = 
| 8a4/3) * 
VQ, and * E VZ. 
The other Part of the Analyis: 


Soppoſe now the ſtaff AR, in the adjacent figure, ſtanding 
on the point A, and wy 


1 


RP will be the me- B. 

ridional plane, and TSO 

RP Z Q the luminous / S Y 
cone, whoſe vertex is "7 | — — Q 
R. Let, moreover, P 8 


TN be a plane cut- — XG 
ting the horizon in So oy 
VZ, and the meridi- * \, \ | 
onal plane in T VX, 

which ſection let be 

perpendicular to the — 
axis of the world, or : 


of the cone, and the plane TX Z vill be perpendicular to the 


| fame axis, and will cut the cone in the periphery of the circle 

TZ X, which will be every where at an equal diſtance, as RX, 
RZ, RT, from its vertex. Wherefore, if P'S be drawn pa- 
rallel to TX, you will have RS'= RP, by reaſon of the 
equal quantities RX, RT; and alſo SX XG, by reaſon of 
the equal quantities PV, VQ; whence R or RZ = 
0 | 4 RS 
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(AS#RQ.) i= dy. draw RV and fince ? 
VZ perpendicularly ſtands on the plane RP Q (as being 
the ſection of the planes perpendicularly ſtanding on the ſame 
plane) the triangle RVZ will be right-angled at V. Now 
making K A = d, AV=e, VP or Vg f, and VZ =g, you 
will have AP = f—c, and RPS F- 2e ee dd. 
Alſo AQ =f Te, and RQ= F TZ Ted 
and conſequently RZ (= — = ere 

2 
+ v f* + 2 . Wet ſquare dz ＋ + f2 4 
2 
1291 —2 Ta ff+2&f& + All is equal R V/ 
having reduced, it is Y - Y FZD, 
= d e 2g and the parts being ſquared and re- 
duced into order, 4. f =&# eg. — ffg* , or 
. A 22 2 22 
2 =@# +E f +8. Laſtly 6, 1430” —743b ? . 


(che values of AR, AV, VQ, and V Z) being re- 


84 | : i: 0b 
ſtored for d, e, f, and g, there ariſes 36 — 1455 + 2 =_ 


30X14X14% and thence, by reduction, 223.39 X 490 __ 


n ir 

3*, In the firſt figure to this queſtion, AM + MBg is 

= ABg, that is, * + © = 33X 33. Bur f was ==, and 5* 
4 p 29400 4 

8917 — — whence r* = i, and (ſubſtituting 33=fore) 
| 


. 14 2 
„=. Wherefore = + 7-= 33 X 33 and thence, by re- 


duction, there again reſults 2881 = FI Putting there- 
fore an equality between . — two values of 5, and divid- 
ing each part of the equation by 49, you will have a+ + 


a* + 364% _ 4 as JA » ys 
FEST A vr whoſe parts being multiplied 
| = 981 
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croſsways, ordered and divided by 49, there comes out 44* 
| g81 + 1589625) _ - 
g 8 — 


= 98r a* + 39204, whoſe root a is equal to 
280.22 54144. ps , ; 
zi 4X49 2“ 14 2˙ | 
er e 
=, whence AV (2) is TT =, and VP or vd 
112% .\ 8 jj _— 5 11 
6 is) bſ v 160083 — 12 4. That is, by ſuſtituting 
280, 1284141 for a*, and reducing the terms into decimals, AV 
= 11,18829), and VP or VQ = 22. 147083 and conſequently 
AP (PV =—AV) = 10.988788, and AQ (AV+VQ) 
33+ 3 392. 
y, if + AR or 1 be made radius, FAQ or 5.555997 
will be the natural tangent of the angle AR Q of 799 4% 48%, 
and + AP or 1.826465 the tangent of the angle ARP of 
61 17 57/7; half the ſum of which angles, 70% 32' 527 is 
the complement of the fun's declination ; and the ſemi- difference 
9 14 56”, the complement of the latitude of the place. -Fhere- 
Hrs the ſun's - declination was 197 25” 10% and the Jatitude of 
the place 809 45 4, which were to be found. 2 
| Queſtion CXX VI. By Mr. Thomas s Dod. L. D. 1727. 
Tis to you; lovely ladies, I ſus and ſubmit, 
(Who out vie Sidrophel in magic and wit) 
For ſolution of this knotty problem propoſed, 
By which undertaking my ſenſes are dozed ; | 
70 Gad by what canon the ſqoeres.you do HH, 8 
Which are magical call'd, and by that try your ſkill, 
To plate all thefe numbers, fo that the amount, 
Juſt half a ſcore ways ſeventy-four you may count: 


; you'll anſwer but this, now y ves do aſſure, 
I Will meddle with what they call magic no more. 


* ©, 9, 10, 17, 14, 15, 16, 17 20, 2½ 22, 23, 26, 27, 28, 29. 4 


Anſwered 
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Anſwered by Mr. Elias Colburs. 


If the numbers, as given, be placed in faur rows, you need only 
let the diagonals ſtand, and croſs places with the other numbers, 
as in theſe ſquares. | 


| $ 9 10 2 8 | 28 | 27 11 
14 | 15 | 16 | 17 23 | 15 | 16 | 20 

| 2o | 21 | 22 | 23 17 } 21 | 22 | 14 

| 26 | 27 | 28 | 29 26 | 10 9 | 29 


The numbers placed Trtanſpoſed, which makes 74 
as given in the queſtion, ten ways, viz. laterally, tranſ- 
| verſely, and diagonally. 

Aſpatia ſays, the method of filling all forts of magic ſquares, 
with the magic cubes, may be ſeen at large in Fas 
the Royal Academy of Sciences for 1710, page 124, by M 
Saurier, in his Conſtruction Generale des Quarres Magiques. 
Form the imperfe& magic ſquates A C, E G, and from 
| thence the perfect one I L, according 5 * | 
to the method deſcribed in page 105, A 

— 
1 


only in the multiplication be careful 1 
to uſe the double ſide of the 23 14 
(in this caſe 8) rather than the ſide it- — — — 
ſelf, in order to include all the d 4321 
numbers. The perfect ſquate t us con- —— —. 
ſtructed, contains the progreſſions 1, 2,4 3 2| 7 |. 
3, 4. 9, IO, Lt, 12. 1), 18, 19, 20. and | 


Narr * 


ET — s 
will atiſe 8, 9, IO, 11, 14. 15. 16, 17 k | | YES '* 
Exc. the very numbers — Nom in che cells of the we 


ions by 7, 5, 3, and 1 reſpectively, there 


| 
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IL. where the numbers 1, 2, 3, and 4 are found, put in their places 
8, 9, 10 and 11; likewiſe in the room 
of 9, 10, 11 and 12; write 14, 15, 16, E 


and 17; proceed in this manner, until . ron 7 
all the figures in the ſquare I L are 1 $4803-B +1 1 
changed, which will produce the magic | h . 
ſquare required: ſuch is tiſe ſquare MN. „ heat e N 
11 18 | ; fol gt} 2 |o 
2 1 1 2 
4 G 
1 NM 
1 9118} 19 | 12. 14 | 21 | 22 | 7. | 
28 * N 25 29 10 926 
3 5 27260 1 1128278 
Nen 1a ‚ *. +. wy = 4 
q 17 10 [ut 20 | 20 | 15 1623 | | 
yy ! (# 2 1 N 


Note. The addends 7, 5, 3, and 1, are the reſpective dif- 
ferences between the firſt terms of each ſet of progreſſionals ſe- 
lected from the magic ſquare J L, and thoſe of the propoſed num- 
bers taken by fours, thus; 8, 9, 10, 11; then 14, 15, 16, 17, &c. 
the differences of the firſt terms, taken as above directed, are 

7 and g. In the! ſame manner the other addends 3 and 1 are 


The | demonſtration of the method for making . ſquares. 

p. 105, follows immediately from the nature of the conſtructions 

there given, it being evident that the ſquares AC and EH are 

a magical, making 36 and 28, laterally and diagonally. Now 
it is very certain, that any multiple of the numbers in the ſquare 

E G being placed in the room of thoſe numbers, and in their 
reſpective cells, would not alter their magical property; but 

ſtill the ſame numbers would be frequently repeated; to prevent 

this, we need only add the numbers in the ſquare A C — the 
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ſeveral rod $ ariſing from the multiplication of thoſe in the 
| ase E Ferie cee thi h a little conſidergtion, 
will appear very obvious] in order to form the perfect magic 
quae II. „ > e 4 „ 
M. de la Loubere, envoy extraordinary to the king of Siam, in 
an account of a voyage he made in 1687, gives the following ge- 
neral method (which he learned from the Indians at Surat) for 
filling ſuch magic ſquares. as have their ſides expounded by an 
odd number, as 3, 8, 7, &c. * 1 NOD 


In the middle of the firſt horizontal band, put 1 then deſcend 
to the loweft horizontal band, and in the cell next the middle 
one, towards the right-hand, place 2, and proceed diagonally 
from left to right, — the numbers in the ſquare: and when 
there are no vacant cells at top, deſcend to the bottom ; and when 
they are wanting on the right-hand, paſs over to the left; con - 
tinue on in this manner until you are ſtopped by a cell already full; 
this will always happen when the numbers are multiples of the 
root or ſide of the ſquare ; when this is. the caſe, put the fol- 
lowing number in the cell-immediately under the aſt, and pro- 
ceed diagenally as before; by theſe means the magic ſquare may 
be compleated; and in this manner the ſquate A BCD was 
filled with the natural numbers 1, 2, 3, 4, 5, Kc, to 28. 
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K 
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Auen CxxVn. By Mr. Thomas Williams. L.Þ. 1. 


Our modern nat'raliſts diſpute hence came 

The water that deſtroy'd the earth's firſt frame: 

Some bring it from the moon, and ſome have thought, 

That from above the firmament *rwas brought: 

Others — that twas created for that end, 

Or from a deep abyſs did aſcend. u 0 
Ihe laſt the ſacred writ dene thy un q 7d 
As Woodward has explain'd it to's of late: b 
I be which abyſs ( 1545 Halley) he wou'd have ' 

Concentric with the earth, an orb 3 | 

If ſo—an alternative change ſuppoſe: 

wed Let air ſubſide/ whilſt water — o'erfiows: 
"And while the earth's a ſea, let air in . ef e 133 
Of water fill che orbicular ſpa be, nn 
7 For preſent uſe (with Burner) we'll agree, reid 
That "a antideluvian earth might be 13 
ot; | of pong ry el my 
And th“ ab 0 is * weight 10 air, 
Which we'll edmit no heav?'r there than here, - | + 
From hence, fait ladies, theſe tua things unfold, + - 
How deep the flood ? how = th* abyſs might hold? 


Hnfwered by Mr. Whitehead. 
a According to Mr. Boyle, the with of d of air 


as 1000 to 1. Mr. Ward makes a cubic inch of water to weigh 

578697 ounces averd. Mr. Norword makes a degree of t 
great — — 2 dente the diameter of the earth is = 
504606222 inches fer, And 35840000000000000000 ounces 
of air will 1 "abyſs, and thence 3584019 . + + » + ounces of 
water will fill the dame. Then us 378697 bz. : 1 inch: : 35840, 
&c. ounces to 61932 742303830 8475765 = ee] inches 
i the abyſs; which ad whichare in the earth, the ſum 
| will be equal to the ſolid inches in the ſphere A 


1 


2 <0 


Ss 1900000000000000 tans e 


- from 
— = 


A « © * = * 4 wha 
Yo #4 4 
N o * 0 S 


/ 
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from the diamatet of which take that of the earth, and divide the 
remainger by 2, the quotient is 77397.7752 inches = 6449-8146 
feet, 52449-9383 yards > 1 mile, 389 yards, (5 4; GY 


Put r for the earth's radius in inches, y for he depeh ofthe abyſs 


in the ſame meaſure, ry y=#x,.7854=Þ, w for the weight of the 
air reduced into ounces, m and x for the reſpective weights, in 
4 af an ounce, of a cubic inch of air and water; then, per 


queſtion, the cubic inehes in the abyſs will be expreſſed by 
=, theſe added to 2, the cubic inches in the globe of the 


' 3 Foy 
the depth of the abyſs becomes known. | 2 | 
Qi CXXVIII. By Mr. C. Maſon, L. D 1727. 


The earth, with Luna friſking round, do unn 
Their annual courſe about Gale lord, he ton, >; A 
And thro' theedipric as they ſteer their way, 
8 the ſeaſons, meaſure night and day 
et hang on nothing in the limpid air, 
And as move, their maker's praiſe declare. 
-  - Beſides their motions, they do gravitate, 7 
| Which different actions equi - ponderate. 
And tho' each ſphere a center hag, yet they Me 
One common center have, which may be call d their way, 


LS a. : 


WMWhphere is that place, kind artiſts, ſhew to me, Mn 
When thoſe two orþs at their mean diſtance be ? , 5 
- : a | Anſwered by . T. Williams. IX. 4 6 N "ww 7 


rern * j rs - 
The common center of gravity of the earth and moon throꝰ 
the maghis orbis, that the areas of the radii to the ſun —— 
tioaable to the times, that the accelerating gravity are as the quan- 
tities of matter in thoſe * the maſs of the earth is given 
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«Af 1 A. LA ao md ety TI x64 0 * n 7 \ 
= 3900895628382 3202513 & cubic feet: the diametet of the 
mbon to that of the earth, as her apparent ſemi diam. to her ho- 
rizontal parallax; hence her magnitude 80168249291644691622 5 
feet: the attractive force will be the ſame in reſpect to their diſ- 
tance from the common center of gravity, as in reſpect of the 
whole diſtanct between them. Let S deno te 
the ſun, MC the us orbis deſcribe!l! 
by the common — gravity. of the.carth | / 
T., and the moon L, C the moon in her 
octants, her mean diſtance. from the earth 
560 + ſemi-diameters = 1309095060 feet + 
TL. Now as the moon and earth tend to 
8 as to one another, C T: CL:: maſs in 
; maſs in T. Therefore CT= 26361739 
feet = 4033 miles and CL = 1282735⁴²⁰⁰ 
feet = 242752 miles. F 
Let M be the quantity of matter in the earth, m the quan- 
tity of matter in the moon, 4 their mean diſtance; then by the 
property of the center of gravity it will be M + m: 9: : 
. Fi LIN e 
T 
earth and n. from the moon, which ſubtracted from g leaves 
Vi for the diſtance of the carth from che ſaid center. 
According to fir Tae Newton, ſeg P. 311, book III. of the 
Principia, the denſity of the moon is to he denſity of the earth 
as 11 to 9, and (by the obſervations of aftronomers) the true 
diameter of the moon is to the true diameter of the eirth as 100 
to 36g; therefore the quantity of matter in the moon is to the 
quantity of matter in the earth, as 1 to 39.785, being com- 
pounded of the denſities and cubes of the diameters ;; conſe- 
quently M to m ay- 39.78; to 14 'whehce the diſtance of the 
moon's center from the center of the earth will be to the diſ- 
tance of the moon center from the common center of gravity 
alf tbe earth and moan, a8 40.785 to 39.785 ; and by — the 
the 


47» 10 N 


mee diſtance of the center of the moon from the center 


- xarth to be 6043 of the earth's greateſt ſemi- diameters (as it is 
5 | | "6% 4 5 K 3 in 
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in che moon's. oftants) we ſhall find the diſtance of the moon's” 
center from 8 che common center of gravity of the earth and moon, 


chat is, Mag 0 be 219370 miles nearly. 


Auen CXXIX. By Mr. Samuel Rouſe.” LD: e 


8 8 
Once 1 a noble ſtructure did behold, = 0 "Dicks 
Whoſe tow'ring walls magnificent and rates. 1248 
Within were grac'd with corious effigies,* © 
Drawn by ſweet teuch of fam'd Angelo's art, 
The top with glitt ring ſtars was garniſh'd der, 
In imitation of the ſpangled arch, of _ 
Heay'n's ſpacious canopy., In midſt, © 

Of this rich place a golden ande Ss 
Orbicylar, me with branching fow'rs) 

Suſpended W upportedl by a line 

Fix'd t to the Toof.. This candleftick (one ſaid)” 

Oſcillates or vibrates in an hour's ſpace.” 

A thouſard times ; he likewiſe ſaid, this ine 
From top to th candleſtick, from thence to the round, 


Was in extreme and mean proportion Na 
Tr ſtattly fabric's height, fair nym * — 
ble floor up to the lofty r 1 


= | ft by Mr. Daniel Nairne, _ 


If the 9 vibrates 1000 times per hour = 16 1 = min, 
one of 39.2 in vibrates 60 times per min. and they 
in a duplicate ratio of their vibrations: therefore the 5 5 ms 
the candleſtick will be found 508 inches: and the candleftick above 


the docs 344 ne W lu l = * 
6 inches. „ ' 


Ll Solution. Vir | it 
y rn , 0 $474 1% 1. 


Te zengibe of pendulums are in the reciprocal duj ole 
portion of the number of vibrations made in the uns 5 ye 


niulom whoſe Tength is 3 ches, vibrates . 60 times in a 
minute, or 3600 ries is an Por, ee t herefore putting * the 


n? 
dr FR 
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lea ge of the lioe to which/ tlie 'candieſtick. is appended,we | 


Ta DAN IAN Rr evi bn; 


ſhall have 39.2: 3888 2212 — the ſquare ol the num. 
ber of vibrcions made bj e arb. an hour ; conſequently | 


39:2 X 3590. 000000) reduced gives x =;508-032,. which 


put = bz and y = the diſtance from the candleſtick to the floor : 
then, per que ion, we Wed $0 BEN * +5 = 


eee 


* — 0 
1 
— 3 


: 
«4 
* 
. 


6b The rulir 
. Fix di in. 


Not * Arabi 


i Bel of all yarjous herbs, for ever | ret, 


"MN e f 


x 


"The Prize Queſtion. L D. . 


In fam d Sicilia's iſe harden M . vl 
From ſtorms defended and inclement aa * 1. 
Fenc'd with 4 green incloſure, Fawn 4 45 1 


Flutters each feather d warbler with nk Tag | 
The gentle ſpirit of the weſtern gale 
Eternal breathes on fruits untaught to fail: 


orbs no 1 horrors on 
e 
Here ſpi ices ĩn 


2 etual ſj pring "I 4 | 
milcuous blow, 

la's fie ela e more odours 2 ag 1 

The order'd vines in equal ranks appear, | 

And verdant olives flouriſh round 1 . ED 


Wh 1555 rapes diſcolour d on the ſunn 
x 


re in autumn's richeſt one 7 4 _ * 5 0 = | 


In beautco $s order terminate the ſc 


i 7 = 


hryſtal reams from, ſev'n.fair fountain 


race the landſcape, and delight the ey: 
Ia wild meanders cheartully BY ol, | 
Unwilliog to forſale the pleaſing 
Prh' mid df of a graſs-plot, form d with i ms. . 
Its radius fifty feet, being circular, | 
Tuo tectilinear walks from th center e EY 
Makin an angle us expreſs'd below® +... lu EY 


* 55 degrees, 4 
4 The 


NR why . 
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Ir!,le length of A, from thence twice fitty· ſour z, 1 
Oft Buſt eighty feet, nor leſs, nor more. 6 

From whoſe extremities two lines muſt: be 
Drawn back to the ciecle's periphery, 6 

Where meeting, they muſt equal angles form 

On each ſide, with a tangent to be drawn 

The ſaid point of concourſe: now what are 


The lengths of theſe two lines, I pray declare? 


Anfered b 1. T. 


Join A B, A C and Am, draw m , B perpendicular to AC, 
„MAC, m FAB, draw md ſo that the angles md A, AmC 
and A n R may be equal, and ur that the angle Ar u may 
be equal to Am B. en the triangles AB, A mr are —4 

r; alſo Am C and And are alike : allo the 
| pops ſimilar. Then let 4 = lo AB, d A 
6 = 61,95 = Aw, 4 = 88.4% = Bu, and r= 50 Aw, 4 


AS. . Then wf = "A and 8. = 2, which taken from 


«wh {ef = EL OO Again 
in the like triangles AB. 
Amr,/Ar=© 75 and in 
AmC, Adm, Ad=s TIM) 
2 as AF,” 


* Tun ee eee 0% 


2:yx 1x fin pat] * 

| — 3 ds Wl Squares, 
and x* + | ag exterminating y, and proper reduction, we 
get the v e 1 == 45.8068 AS. Then the angle 8 Am 
may be found, and two ſides and a contained angle given in each 


to find B = 70:35; and. Cw 22539165: fect, the aofwer. 
.. 1 Repoſitory Solution. 

Aae Ae center of rere. ot. whole redius 
GD js go fr. Ch, CB, the 43 
rectilinear walks of 106 and 80 feet O 
in length reſpectively, making an 
80 AC B of 55 degrees; O 


nt in the periphery to which. 
== AD, 8 be drawn 


. fo as to form with the tangent line 


"FDG the equal angles ADF, - T N= 
BDC, a8 required by the queſ- 0 
tion. Draw AB and CDE. Putt & 
x and y for the fine and co ſine, An 
to the radius 1, of half the differ- * — N a 
. ence of the angles ACE, ECB, | „3 1 
| 5 and c for the fine and co-{ing -; ' 
«x (cats as 79 * of half 1 fur, or half the angle 'AC B. 
AC=zs, CP. CB=5, t y plane trigonometry, 
* „Hen, and - e are the ſines of the angles ACE and 
ECB reſpectively. By the rule, at page 142, for finding the 
third fide of a triangle, by having two | ſides and the contained 


3 A * EN 


— — TY —_ — 


BCE:: BC: fine BDC; and AD : fine Apr: AC: fine 


ADC; 1 3 hi h be- 


/ a 
= 
- 1 F 3 
P 5 ** 2 8 2% jos © 2 9 ® l 
4 2 . L 1 1 , 5 * 
* a ® * 1 - 1 þ , & — 
4 : * ” —— — — —_ , - . . 
. 0 e . «© 
- * 
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ing algebraically expreſſed, becomes — 


Vi +rf-2ary 1-3 =] 


— . Cs ew Y being equal 
* TUV A* 


to unity, and x very ſmall, we havey=/ 1 —A=1— 


= very near; conſequently, if for y, we ſubſtitute this value in 


the above equation, ſquare. both ſides thereof, and clear it of 


the ſurds V 1 — 55+ 5+exl, and frag by extraction 
of the ſquare- root. as in common arithmetic, rejecting the powers 
of x above the ſquare, an equation will ariſe, wherein the value of 
x, by the method — N r- — to 
67435, n of 3? 324. 


due xxx Þy Richird Whitebead, Glae 1. p. ins; 


Near the place where I live, there CN of Ive, 
Throꝰ time and negleR, a ſha * 
Three friends own'd a'meadow, for ſo ily FS 
Till they could gs — bounds „ 
A worm. eaten nt, much gone to 
Was produc'd, full of lines, which they call'd « — 
This was thumb'd, and look'd over, and 
And with {| les to - but alas l all-in vain: 
Nay, the ſchoolmaſter's learning, tho? deep, nought ax 
And where ſhould they ge, — the beben fail — 
Howe'er, ing told that; my fancy to pleaſe; * f ; 
Tl Gar with q «ye hed A 
They d treat me me ce boot. 
II Id ſet the 1 8 
The mead had four . Wa? 3h 
As the muſty old manuſcript g ave me to Ko 
The fides, eaſt, weſt, york and\ſounhward, as —_— 
The letters A. D, E, 


AD had fix chains, * (tv go 08) * 
Tos 


EC twice five chains, links-ſixy three and one; 


MY ke, r twice _ — 


© ww — ——ů——⅜Ü e — 


— —— — — 
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Two lines from the ends of the fide A and C 
Iſſuing, met on the oppolite ſide E and D, 
At a point ealpd. for ſake of diſtinguiſhing, B, 
And there, form'd an angle (you kaow what mean) 
Equal the ſum of ſixty degrees, more by eighteen; 
And after this manner were ſeen to divide, | 
Into its three-corner'd portions, the mead. 
ꝛoteover, theſe lines their proportions thus bore ; 
BC to BA, was as three is to four, 
BD to BE, the fame ratio did ſhew, 71 
As three in the ſcale of proportion to twWo. 
Phoo! ſaid I, Mr. Pedant don't know what his trade is, 
If nonplus' by this, he's no great Archimedes. | 
I ſhall ſooo fer this, matter to rights, I do'nt doubt; 
But I found, after all, I was plaguily out: 
T thought, of this nature, *twas eaſy to do things, 
But I find that ſpeculation and practice are two things. 
Of ye, Diarian Fair, the favourl aſk, 
That you'd pleaſe to perform what I took for my taſk :. 
For me tis tao. much, but there's nought can ſurprize 
Or poſe you, whoſe wits are as bright as your eyes! 
| Anſwered by Mr. Turner. 
Having A C given =,14 chains, the angle ABC = 780 
and the ratio of B A to BC as 4 to g. lt is eaſy to find BA 


2 12.1881, and BC = 9.38912. 
Draw the lines as in the ſcheme, and „ B E 


N 


put DAS = 6.4 Ag F K 

2 4 9 9 = 4.8512, gB= | II 
— 5 "1D : 

: | +þ 

2:3::m—4: g , per queſt. FL 

4bb —4ee=4bb—12by+ 

9, putting w= gx? — 5, ve 

ſhall have 9.=2 þÞ —2 , — 


8.2123, EC = = 10.1, 
999. per Euclid 47, 1, 9 ff — £ /, 1 
A beer b = EEE 
7 = 5 — b; hence 35 = — 


1g 4, Ap S e, EH =y. Then 
T4 4H =9þ +18 by + rr | To 
3 
+ 
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+ e; reducing this equation, e is found = 3.43139. 
y= 1.87239, 4 . 53966. Hence DB = 6.6411, ard BE = 
4-4274 Chains, and the whole DE = 12.06850. And the 
A 
ADB T O 22.7667 
Areas of {anc 5 3 1.3731 
CBE 2 o 11.5145 


| Mr. Fernſide's anſwer is, the ſame in every individual letter. 


Repoſitory Solution. © © 
Becauſe DB: BE:: 3: 2 (in the above figure) Bg will be 
2% DTB EK . , | 
equal to chi premiſed, put AD 2 4, Ag 
b, gC=c, Bg=m, CE = d, Ap =, nC=y; then 
in be expreſſed by . which 
muſt be equal to m; hence 24/# t e = 5m. 
Again, Pg:gn::DB:BE::3:2; that is, 32 — *: 
3:23 conſequently 2b—2x=3c—3 5. The firſt of 
theſe equations being cleared of ſurds, by extracting the roots, 


2 
becomes 2.4 — — + 34— 2 = 5 1, Ber Nr 
eee. Inthe ſecond equation we 


* 
0 
| 


— 
* 


find x = 3 for 4*d +64 — 100m 4, put 


», and for 2 5 — c write 5, then we have * = =, 


2 ö „ Xx 8 | * 
„ee : conſequently J . Aa 


2 ' 


and y = r L, by writing ö for FE, and 2k 
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for 2 | 


5 "= 
ll woe © 1 
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© Queſtion CxxXI. By My. Thomas Dod. L. D. 1728. 


A youth who in numbers ſome progreſs had made, 
And took himſelf now for a notable blade, 
Came with his Progreſſion “, and ſaid he cou'd ſhow, 
How far a ball conſtantly moving wou'd go; 
Which, fays he, the firſt hour ſhall go 1 miles clever, 
Thirty-five i in the ſecond, and fo on for ever. 

' TIallow'd he might doit, and bid him ſuppoſe 
The ratio as 6 to.. . what I nor he knows; 
And that it went ſo many + miles ſecond hour. 

Likewiſe this ſum to his be as nine is to four. 
Hs e try'd and fell ſhort, as a long thing to do: 

So now he refers himſelf, Ladies, to you. | 


 * Geometrical. +462, 
 Aufmered by Mr. Thomas Grant, 


A ball nes. $i miles the firſt hour, 35 the ſecond, and fo 
on for ever in the fame ratio, will 80 320 miles. Then, 
queſtion, as 4:9 :: 320 : 720 miles = the ſum of a decreabng ; 
4 progreffion, whoſe ſecond term is 46 33, and laſt 
term . then, x per Euclid, 
5, 1 , it © wil 24s 1 4 720: 720—x ; this turned into 


an egustion, gives 220 — x* = 33500 3 whence x = 50 miles 
ee ene | 


© Repoſitory poli, 


| Ne et rgtins 0 6, 7x35 K. X36. be. in 
| infnirur. Put 49 + 35 11 * 35 + 7 X 35, Ke. 0= x. 
Then 35 ss EN 35+ x 58. be F. hence 


4 . and x = 320, 2 + of which, or 220, b the ſum 


of the ſecond progreſſion, whoſe ſecond term is given, 46 3+ 
beneath; Lankan =, and x for the rſt term, 
þ t 


— 


«* 
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then will x +5 + = +5, &c. in infinitum, be equal to 5; 


* s " Won 
hence — = 5, and «= +/£—2 = 50; conſequent- 
ly the ratio as 6 to 5 r. "4 


| Queſtion CXXXIIL By Mr. John Hartley. L. D. 1728. 


In ancient times, when royal David's ſon 
Did reign in glory at Jeruſalem, 
He built the ſpacious temple of the Lord, 
With implements, and rich utenſils ſtor'd. 
A molten ſea among the reſt was made, 
For the prieſts uſe intended, as tis ſaid: 
Upon twelve brazen oxen it was ſet : | 
Two thouſand baths it would contain; and yet 
A line of thirty cubits would ſurround 
The ſame: it was cylindrical and round. 
The depth five cubits was, and hand's breadth thick, 
But the diameter I am to ſeek: . | 
For tho? ten cubits be the number told, 
With the peri this will not hold; 
For ſo the circumference you may ſee, 
Wou' d thirty-ofie and more than four-renths be. 
Now, I ſuppoſe, the Jewiſh cubit was 
Longer than ours; but what's their bath, alas ! 
Is hard to fix, ſince authors are divided; 
But, Ladies, by your arts twill be decided. 
My firſt requeſt, fair Ladies, don't deny, | 
I be baths content, and cubits length deſcry, | 
And theſe dimenſions how I muſt apply, | 
Io make the ſea two thouſand baths contain, 1 
No arbitrary meaſures to retain. Win 
But what you from an author can maintain. 
One favour more; once more I crave your aid 
f this molten ſeagf copper made. 
And full of water pure; I pray declare, 
What weight averdupoiſe the oxen bear ? . 
3 


1] | Anſwered 


- 
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Anſwered by Mr. Turner. 


If a line of 30 cubits, or 656.64 inches would ſurround the 
molten ſea on the outſide, then the outſide diameter was but 
209.015 inches; from which ſubtract 7. 296 two hands breadth, 
twice the thickneſs of the copper, there remains 201.719 inches 
for the inſide diameter, whoſe area, 34311.982, being multiplied 
by the depth, 109.44, gives the whole ſolid content from the 
outſide = 3755103-31 Cubic inches: to this add the copper's 
bottom 125170.11, we have 3880273.42. The content of the 
inſide is 3497523-126, the difference, 382750.294, equal to the 
cubic inches of copper. Divide the laſt ſum but one by 2000, 
the number of baths it contained, gives the quotient, 1748.76 
cubic inches, the content of one bath = 57.6 gallons, wine mea- 
ſure, the whole contains 15140.8 gallons, wine meaſure, or 60 
tuns 20 gallons.. Then, according to Mr. Ward, | 


2 copper weighs 5.208 36 
A cubic inch of FA wane | 0.678897 F ounces averd. | 


| Tuns cwt. Ib. OZ» 
water . 5b * 12 
Hence the] copper 33 12 40 13 
weight of nr — — — 
los che cen 13 2 
n— 23 1 . — 1 N ? e 
7 5 FLIP. 1 * 7 260 9 Q. E. 1. 
The fox nue by N. John Clark. 
35% 122 Cubit is 21.888 | 
By Harris's Lexicon a 1 Palm” 77% cubic inches. 
X: 2 Bath "17477 J 


Whence the vantity of acoo baths cubic inches. 
Water in — 1 _— 4 
Difference e "1 Ws 

which is but +55 of an inch in depth, or little more than one bath. 


- 


Then by Mr, Boyle's proportion, 
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the weight of water is 


The weight of the ſides of the copper 37 2 
And that of the bottom in proper: 


tion to the ſides 


T he whole weight in averdupois 


Queſtion CXXXIII. 


©  % 


Being ſo made by 


Drove al 
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— 


By Mr. Tho. Williams. L. P. 1728. 


In Oxfordſhire's a fittle meadow 

A ſection of a parabola found, 

— three ſides : one cury'd,. we'll call CM, 
0 Charwell's chryſtal ſtream : 

The other two bog ſtreight, did make connexion 

In X the node, or focus | 


But being ſtreightly hedg'd, the laſt great flood 


that ſection: 


Left nothing ſtanding but a willow tree, 


And that, by chance, grow'd in the vertex . 


Since which, all ways are try'd for to regain 


The points M X, but all, alas ve vain.” | 
But this may uſeful be; the ft OX 


Was found liefore the flood twenty-ſix ; 
The ſquare of which, 22 „ Was —.— to 
he meadow's area. Now — 


Te tier che fide X M for ul . 
Winne ca 


* 


that mound from off the ground it "pH = | 
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Anſwered by Mr. W. Milward. 
Let fall the ordinate MP, which call a, and put C X =b= 26 
poles. Then 45:4: 4: 3 = ä 


CP, per coales: 2CPx PM -— whe 


3 
area of the ſemi-parabola C PM 
org CX—CP=PX 


C 


area of the triangle PX M. The © _,\_ | 
triangle PX M area of the ſe- Sr WY & 
6 bach 


dow, that.is 2 bh IF — = , per queſtion; hence a* þ+ 


12 * a= 248; which put into numbers, and reduced, &c. 
give, a = 42-55 Poles. Hence MX = 43-445. | 


Nel CXRNTV., | By N L. D. 1729. 


Ye charming fair ſez to whom - 
A bright and ſuperior genius bath 5 
- - Whole luſtte in art and wit does appear 
Ee —— rolling year; 
Your aids much deſir d ys, ſons of art, 
Your kind aſſiftance-pleaſe t impa 
— — ive u Ay 
A right- angled triangle, of ſuch a kind; - 
That when hen the double ale-area on every ſide 
- In its utmoſt extent (tho? never ſo wide) 
Being duly ſubducted, the remainders all three, 
(F — 2 fide) a ſquare number ſhall be. 
Now, ladies, and artiſts, pray pleaſe to explain, 
When a veſſel erected upon ſuch a plane, 
At ten inches depth, what ale twill contain 7? 


a - 
T3 3 Ys _ 5 
* % 


1 


"Marnawaricas ese. EE * 
I 

Aloe H Ah. Geo: Brown, : 

© Let's S fide-of the triangle, then age = the double _ 

and ſuppoſe a == = 4, Which wi admit. of a great 


many anſwers ; for when brought to, a, ſolutign,” i, vil be | 
4 — 90. g = 4/49706:25— 564 > and the greateſt root 5 de 


the utmoſt extent mentioned, viz. a= 70.5 4 
= 136879 ; and making Ni chic for the Ta og 
65 =i2.25 z then a= 138,71; and a veſſel'cieQed- upon fuch 


< vey at. 2 deep,” . 
7 1 4 15 


* 


"bs — eee de ings ſpa 1h — 
of comprehendin in 


We _—_ therefore, "at pre — Any r e 


it, u we may have occaflon; in the courſe of this work; to reſolve 


[thx home Nee WY „ Del 


Alien FXXRY = Mt. Thooks dE. — 


3 A "I 5 
* N Fi Cy 8 
Dy Ws EE ys +, 
right lines, ſuch ag held x ace ſeenn 
ni EET for ſurcyyou, or none * * * ＋ 


= * < u hg 012 . 


— „ ; - 5 9 . # 
— 7 405 59 - 7 erat 
2 ines 20, 76,1 13, and 10% NAS et <.\: 


3 x wh TE Ta. a. 


i ham 5 bar e e is 6.0 5 > ws 1 


Nr W 164 ee yes ene 50:69 
Y * 6 $53 EE #25 © * 1. 1 1 K * * 2 2 47 * watt» 
en 383: x) mußzaen or Th. mount Ng? * 14> => tEYS 
YI 4s 1 Ls. RT n EG 1 6.50 abif: 4D "07 £0 114 


e ,, 


ſome others of the ſame unlimited kind, „ 


* 
1 : 


28 Tyr Diontau Rrrevirorr; bn, 
| Anſmared by Mr. Tho. Grant, 


14 =AC, #=AB, | Sep. £=AD, 4 BC. Then 
4 2 f B : 


per figure x: 4 ＋ d: 
ear er | 
— TP TIN SY 72 


2x. 10 bse 


Seren agg 4 x 
e FE, RY 
DELLS | by Euclid, 47, 1. % D 2 


2 rn 
Z KN 2 +264x +2 0 * — * — , — 1 r 2 E D; 
and conſequently the area of the trapezium will be equal to 
PIT — — —— EEE; ES 


; > ww A 4 JETER 
f — 5 ee — 
fitzod for requitien, ol fans T 


* 22 T 

* Fer + Bd + OBO f —14 55 #1, which being 

r e 2 

1050272 * + n the 

as 194-4, dee 1 4 bead 
Nele Solution. 

Let AB= 5, Den ve as before, ahd pot e for the 
nat. ſine of the angle ABC, y for that of A D C to the ra- 
dius 1, Then, by page 142 of this treatiſe, * we have 244 
IA bc y = twice the area of the trapezium, ABCD A, which 
be ds the queſtion be a n in fluxions 44 + 22 


/ . 
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=0. | But I —2ad Ian Ac 8 
2b i by the ſecond TAS is the” ime ge; hence 


2 „ +#=2he vt , and. 


| adxx 3 beys © 
therefore Ji = 3 but od& e e- 


a  FEITOOY the lar, me hve. 


72 . 
a0 wg aa be rt ee ee 
fluxions ng contrary ugns, likewiſe con- 
trary ways 3 From rent, follows, that the wn when 
» meximugh, muſt be .inſcribed in a circle, whoſe rea in that 
caſe may be T 
Simpſon's fluxions, p. 4 

From half che fant of all th four fides ſubtract each perti- 6 
cular fide, the ſquare · ot of the continual product of che four 


| remainders will give the required area. 5 | 
Ae CXXXVI, By Mr. John Turner, L.D. 1728. 


2 fofand © 
r 
Inclos $2 mountain 
e e e N 
In th eek: TI 
Its brow looks down with noble TO 
On fr Nile, thro” ſeven wide channels ok 
And ſees old Proteus in his ge bed: 
Whoſe altitude, if cub'd 2 multiply'd ... 
Into three kimes the fquare-root of the lde, 
Drawn from r vertex, (al it be 


A tan earth's convex) 4 tp 
| hos wrt the urmo! n of the ow miles 
Produces © vic I in the margin ſhew. © 1095-9309 
If nom the earth's radius ſuppoſed de 
Inga miles three thouſand nine hundred Gros, [2993 
- Artiſts, the mountain's * 
Above the horizontal plane. | 
| 112 Anfewered- 


| *. n 


Anme by Mr. John Bulman. + 


Put BC the mountain's he = 
AC, 43 (quired gives x x — then hy ds 396g = 


157053693 and therefore CD? = xx + 6 

7926 x, whoſe N &" + 792 1 N 

CD; henceg per q ane ; 
FF 7926 ="1605.9 ; this equa /© |, | 

1. tion reduced, gives 3M „che N $0175 ' 


= ane 


3 Tb 
el, eee 5 . K relle | 
Put a=CB, b= AB = 3963, e=CD, S 1095. Then 
67 | 
He Then „„ 


2 4 +2 ba = = 77T Fro reduced, 2 = 999999 ales, 


* 111 * F + 5 
1 1 5 * 2 "of 


The rte En PLOT frets, 


Bold Britohs, 'bvaſt.no more of Bacchus here, 
Since he's derhron'd'by Parſons” humming beers, 
ht abdicdte Him our dominjons A. | 5 . 
And 


2 deify, as "tis his right. 
Let foreign $ NO More our ſanſe invade, 
' Whick robs pur . e do OW) 
Champaign, Bourdea no more 7 
| Will be engem d. as they 8 „ 
is ſov'reign four,” and fine balſamic ale o * 
Excels that nectur did the gods regale. 


* 


e TR if i 

| Like this ſame beer, Nich true poetic fie. 2 

© +? Twill make che Ss, hate the fawning hs, 

' _ © "The tim'rous ſoldier, valorous and brave; 
The. canting Whigg ſelf-int'reſt to deſpiſe, .. 
And heedlets Tories to become more vie, 


+ & 
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Make the mechanic new inventions find, 
And will inſpire true Britons with one mind. 
Henceforth, renowned Parſons, you ſhall be 
Efteem'd our patron, own'd a deity. 
Your ſtately caſk'to be your throne, Hom whencd | 
- Toall 7 aa votaries your laws diſpetſe, _ 

This ſpheroid caſk, whoſe magnitude is ſuch, - - - 
The Trojan horſe did not contain ſo much. 122 - 4 
For by th' dimenſions it does plain appear. 
| To hold twice cighty * barrels of ſtrong beer: 

Alſo the head's the reum of its ſphere. _ 

If you the diagonal from the length ſubcract, 

Two feet two inches then remain exact. 

Ingenious artiſts, I this favour aſk, | 
_ Toſhewtl dimenſions of this ſpacious calk? 


| 4  Hyfwered by Me. Geo. Brown. 45 
Let AC 2 „ CE= LD æ x, EE—AD=3= va. 
d = 3760, the 'content, e= | 
1077-15. Then G n 
=AD, AJ * — 
42 2 DR, 3-1 4E + 
— 24 N DAM 
dot: 1248) — 16bx+4Þ + 
& — Balan IGFET Þ - 
=D. U2=B42 8x +2 


= d; from whence we geg 36 x ü B . 84 x+ 244 x — 


dem 164* /Jx eee ben ua . 
— 16 5 + 1408 - r 452 . — e 
1836 %%% f +6434 F 384. N + 5766* x*. 
— 16, = 48 dc a 4 Add 16 * — 10245 * 
+ 5 And when 4 3 


* 160 barrels, at 36 gillonzto the barrel, © 


tity 


* 
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tity x, there will be an equation of the 12th. power adfected. 


_ _— the ene en Dm 128.3. 
2.1. 


aun. eee e,, 9 


Leng ag.. bung. head. 
Mr. ohe Dei 2 "rs off 25 128.8 81.72 


ames Clarke CO 70% 134-00, , 127.0. 88.00 
John Roſſer” —— — 125.1 26.5 
ohn Finch i . 128. 20.19 81.8 
John — 55 103 00 137.00 81.8 
John 1 — „ 70% och dl? 5 125. 581.00 
| | Repoſitory Solution. 7 55 
1 order to avoid a very high adfected equation, t will be beſt 
ximate the required  dimeaſiong of the caſk, by the me- 


ef the diagonal ling eh uſed in gau ng Thus if we 
——— Th we have 27 A or the con- 
tent correſponding, Fut 23 m. 27 n, and 2 for the ſum 
of the diagonal and length of the required caſk, whoſe. difference 

is given 20 inches; cen gr: 13 w ill be the — and y che | 


proper of the diagonal ne „ TDI ESRD, the 
content bf Paros alk 2/5760 AG: =p hence 20S 


=p * ee = ee, fra hence 0 the 


length, head, and bang dlaeters.are eaily determined. 


If greater accuracy'b. required,” then ſubſtitute the diagonal 
thus found . y for abe true-diagonal fought, and procred to find, 
by means of an equal cylinder, —— rejeting 

| the pony of. 2 900g the ſecond, or even the firſt, power, 
which to | number of gallons, and. from-thence . 
determine the value. 8t y, which, according to its fign, added 
to or r OUAy WRrGrIve 


| 
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Soi CXXXVIL © By 5; Ths/Balman. LD. 1729. 


When gratefbl Heaven did on Henry ſmile, 
The ſeventh of that name who rul'd this iſle ; atk 
The mighty monarch, with an awful hand. 
Two courtiers, (known for treaſon) did command, | 
That one to York, thrice fifty miles in length ! 
From London; the other be to Stilton ſent We UP 2's 
From thence, (which places north of London lay) 
They ſhould from the ſame moment take their way. 
_ - From thence a journey of a-week" they went, by 
| bee north, as Q, a6 of the king's, conſent, 
foremoſt man and London found, 5 
the laſttrav'ler ; the ſpace of ground 25 ISA 
Met extreme and mean ratio run, 
As ar laſt, as when it firſt 7 * 
By Stilton chen atfs che diane ſhall 
He in extreme, and mean tional; . 
Between London and York, and to take . * 0 ; 
To York, from Stiltoo is the greatet ſpace. | 
Fait ladies then tell me, by Migeder pe: Na age 77 


Th' ratio of the ſwiftneſs of their Fay, +..:..- 
And from London to Stilton dell F pray, 

And from York to Stilton *tis intended * * 
The miles to xnom, $ work is ended. 


Abend by (Ms. Ribere Vearnfde. 


The diſtance between Tork and London given, 1.50 miles, from 
London to Stilton will be cafily 99 5 7529895 miles ; and Stilton 
to York, b E 3 = rhe pace ober By the cour- 
tier to Stilton — >= the pe 
1775 oyer by Hy for York! in the fame moment of time. 

queſtion, . xy;+ Den, n fluxiong a * K — 

2 b = 0 reduc to an unalogy, 2 \the 
alen quantity being taken for its velocity) | 
oF = 3 475 that is, as 128. 1242 to rel. 


Repofitary 


. 


248 l D1ianian ede On, 


„ _ «Repoſitory boluin. 


| Lat x be the diſtance from. London ad over by: the cour- 
tier bound towards York; y the diſtance paſſed over by the other 
courtier in the ſame time then will x — y: be the diſtance be- 
tween them; and, by the — we have xh = x — y*; whence, 
by pong = = 150, y will become 57.3, the diftance from Lon- 
don to Stilton z and conſequently the ratio * their XI as 
67-3 eee anne gy LOT. | 


Queſtion CXXXVUIL By Mr: Jakes Shan 1. D, 1729. 


The wine gallogs that each body, platonic will hold, 
(The ſides rwenty-nine inches) 9 pets lince Was 2 
A. wager was laid me, were each (ide an inch more, 
Twould puzzle my noddle the ſame to 16 
Pve try'd many ways, but in gains bye 
My money is loſt, if not help'd 
8 Gill in the cafe I may 5 5 

emen gau ray yen 
And iu he next e to impart 
What each body would hold, were à glabe in its belly 
The ambient 1 e eee allo. pray tell me 
be number of gallons each ſphere will contain, 
That wou d nice n each body make ra 


2 21 1.24 


— 
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Queſtion CXXXIX. By Mr. Tho. Grant. L. D. 1729. 


When Argo, fraught with the inchanted prize, 
With Grecian heroes, and with Medea wiſe, 
Had weigh'd her anchor; and her canvas ſpread, 
A golden apple at the foremaſt head 
Sublime they place; their vi&try to proclaim, 
They fail in triumph o'er the paſſive main, 
With equal pace; when by miſchance the ball 
In three halt ſeconds to the — did fall; 
During which time they plow the yielding deep, 
The kngth of five — — Grecian feet. 
Now tell me, ladies, who have arts at will, 
The ſpace's length through which the trophy fell? 


Anſwered by 


I be ball deſcending with a compound force, i. e. an horizontal 
force, by the motion of the ſhip, and by the force of gravity; the 
ſpaces deſcribed by ſuch motions are analagous to the abſciſſas and 
their reſpective ſemi · ordinates, in the conical parabola, and the 
motion will be in the curve of the ſame. © 

Then there is given the abſciſſa = x = 434-25 inches = the 
ſpace deſcribed in three half ſeconds, by the force of gravity only; 
and its ſemi-ordinate = y ='25 Grecian feet = 302.1 inc 

Engliſh. Whence, by fluxions x + 2. ＋ 325 — 35 + 
3 oo ms +37 7 0 256x* *- 


+ 3 & c. = 567.42 inches, or 47.285 feet, the ſpace 


2048 x7 


the ball paſſed through in its deſcent. 


2peſtion CXL. By Mr, Tho. Williams. L. P. 2729. EG 


Not far remov'd from fam'd Oxford, the eye 
And Athens of our Britiſh iſles, doth lie 

A little right-lin'd field triangular, 

Whoſe pregnant mould uberous crops doth bear. 

This, by a father's will, I muſt divide FM 

Betwixt two ſons, 1 * not be deny d; 


- 
* ” 


© @ ++ # 


Becauſe 


— om > nm 
— — 


—— 


— — ͤ — —— . — 


— — ——— — 9” ——_——— 
. 
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- Becauſe they've heard much of my boaſted ſkill, 


How I with eaſe ſuch problems could tulfil ; 
For I am apt to talk more than I know, 
As moſt conceited fools are wont to do. 
Now to diſtinguiſh angles, we will call 
Them A, B, C, in manner as they tall : 


A, that is known; the fide AB is giv'n; 


One eighty-two degrees: t'other chains twenty-ſey'n : 
From A the parting fence muſt go to D, 
Cutting the angle A, and fide B C, 
d BAD, to DAC, may in 
r ion be, as twelve is to eighteen : 
And that BD to DC, ex aquo, - 
May have a ratio (namely) three to two. . 
Hence I'm to ſhew, what lengths each ſide will bear, 
And how much land will fall to each ſon's ſhare. 
I know it may be done, but cannot do't z 
Nor will my boaſted rules here help me. out; 
So ladies, with ſubmiſſion, I implore 
Your aid this once, and I will aſk no more: 
For you or none (whoſe wits ſo bright appear) 
Can keep my credit up, now loſt ſo near. 


| Anſwered by My. Robert Fearnſide  * 


Fut AB = 21 chains =5, nat. fine of the angle B A C (the 


radius being an unit = 829 = 
o. 990268 = 7, nat. fine of the angle 
CAD = 499 — 12/ = .756995 = 


s, BC =. 
y bt 
Then as e:f::6:-— =theangle 
ACD. | 


Again, as 5:CD(=3$0):: =: AD= = = 10.988. On 
AC let fall the perpendicular BP. And ſay, as 5: 1:7: 
BP = 20.795; conſequently Dd = 8.318, Bm = 12.477, 
CD = 13.1837, the area of the triangle ACD = 4.166 acres, 
and of the triangle ADB= 6.249. 


. Repeſitery 


- 


MATHEMATICAL REOISZT EA: 231 

Repoſitory Solution. 5 
Comſtrution.— Dram the two indefinite right lines Ac H, ABE, 
<4 2 


containing an angle H AE of 829, 

as given in the queſtion, Divide 

the ſaid angle in the given ratio 
of 12 to 18, or 2 to 3, and draw 

ADS. Make AB of the given 

length, and produce BA to M, 

ſo that AM may be two-thirds 
of AB. Draw MC parallel to N. 4 8 
AS; from the point of interſection, C draw CB, and AC B 
is the triangle required. | 


Queſtion CXLI. By Mr. John Lowe. L. D. 1729.0 


Suppoſe there be a pyramid erected upon a triangular baſe, 
whoſe longeſt ſide is eighty-eight inches, and the angle oppoſite 
to the longeſt fide is eighty-five degrees and one minute, and the 
rectangle of the other two ſides added to their ſum is four thou · 
ſand one hundred and three inches; and the fine of the pyramid's 
greateſt angle of altitude, is in proportion to that of its leaſt, as 
7 is to 6; what is the difference in ale gallons, betwixt the greateſt 0 
cylinder and ſphere that may be inſcribed in the ſaid pyramid. 


Kk2 | Aerea 


252 Tuz DIAIAIAN REPOSITORY; On, 


Anfewered by the Propoſer. 
Put AB 5; the fine of the angle ACD 5, its co-fine 
S e, radius 1, 4.03 p, AC 
22, BC='e. Then 1:6:: 4: t - 
AD. 1:22 c: ca= CD. 426 44 


n 
+ =P. = 64 


p=a=ca*—a_ 
BD == = >1 +=. 
8388 =BD; hence 
2.4262. r- 2p˙α . *2— 2p ＋＋ 
; 44 224i 
+$5@@=bb;' 'which equation 


reduced, gives @ = 75, and e 
'53. For the 5 — 's altitude, 
the diameter of the inſcribed circle 

is 18.3315 inches r; and AC = 55. 97468 inches = b; a= 
the pyramid's height. 2 ir = leſſer hypothenuſe ; 


E. Vie 21 e e eee 


alt. then a. r ef he len 2 
: a 

| . h 4 

of alt. ——==: 110 V = greater hypothe 

nuſe A E. a Ag hr. which gives 


89.6712, the pyramid's height. he height of the greateſt greet cy 
linder is found 29.8204, the content 49.733 ale gallons, the 
diameter of the ſphere 30.5012, the content 42.687 ale gallons, 


ihe difference 2-953 ale me 


MATHEMATICAL RIO1ST IA. I 


Repoſitory Solution. 


Let ABC be the baſe upon which the pyramid is to be 


erected, in which are given the longeſt B 
ſide AC = 88 inches, the oppolite S 

angle ABC = 859 1, and AB x 

BC+ AB+BC= 4103, to find 


the ſides, Put AC, the nat. D 
co-ſine to the radius 1. of 85? if = E 

086866 = c, 4103 =s, and ABN N 1 
B Cg x, then s — K =AB+BC, © 8 5 


ands - —2x = AB* + BC. By page 142, we have 5— x 

2 * - 2 , that is - 2 — 2 cn L. 
this equation being put into numbers, and properly reduced by 
compleating the ſquare, &c. gives x = 3975, and conſequently 
AB = 75, BC =53. Now let E be the center of the circle 
inſcribed in the triangle ABC; draw E D perpendicular to CB; 
join the points A, E, and let ES repreſent the perpendicular 
altitude of the pyramid. Put AE , ED = , and ES 
Sz then will the nat. ſine of the angle S D E to the radius 


1, be expreſſed by . and that of the angle SAE to 
the ſame radius by = theſe, by the queſtion, are as 


6 . 
7 to 6; conſequently, == = being re- 


duced, gives x = LB = 89.67; one-third of which, 
viz. 29.89, is the altitude of the ons inſcribed cylinder, 
whoſe content, together with that of the inſcribed ſphere, are 


49.73 and 52.68 ale gallons reſpectivel yx. 
| Queſtion CXLII. | By My. William Browne. L. D. 1729. 


What three numbers are thoſe, Ladies, do you ſuppoſe, 
That the ſquare of the firſt, and indeed 5 ö 

The rectangle of the firſt and the ſecond may juſt 
Make the ſum of a ſcore, is agreed ? 


And 
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And the ſecond, you muſt know, being ſquar'd as you go, 
And the product of the ſecond and third, 
Wil make a whole ſcore, and half a ſeore more, 
When added, I will give you my word. 
And the third, pray regard, when as it is ſquar'd; 
And the firſt in the third multiply'd, 


The ſum will make out two ſcore, witnout doubt; 5 
Algebta will ſhew you, when try'd. 
This queſtion may be found in Mr. Kerſey's Algebra, page 299 
G4 ＋ 4e=20, ee + ey = 3o, andyy Ty = 40, Which 
Vill give fia -i = ZAR=® and re- 


204 — 426 


duced, is a = 3.051, e 3.826, y = 4-98. 


Note. The method of approximating the values of the three 
unknown quantities in this queſtion may be- ſeen in the Repo- 
ſitory Solution, page 190. | 
" Queſtion. CXLIII. By Mr: John Ingleborough. L. D. 1729. 

The great tun at Heidelberg, an author ſays, held as much 
wine in its entrails as the Coloſſus at Rhodes held water between 
its thighs. It is 31 feet long, and 21 high 

Now ſuppoſing the tun to be of the ſame ſhape with Parſons's 
caſk mentioned laſt year, ſo far as may agree with the dimenſions 
above, how many gallons of wine would it contain? Secondly, 
ſuppoſing Parſons's caſk- of ſtout to equiponderate with the Hei- 
delberg tun of wine, ſuſpending from a balance 60 feet long: what 
would the difference of the brachia of the balance be? And thirdly, 
ſuppoſing it were required that each veſſel ſhould evacuate itſelf 
exactly in two hours by a hole in the loweſt place; what muſt 
the diameter of each bore be, that ſo the veſſels may hang in 
equilibrio all the time the liquor is running out, not admitting 

the weight of the veſſels to interfere or make any variation. 


= 


: 
. * * : _ 
ad 6 1 3 0 * 


— 


Anſwered 


7 


Ip | 
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Anſwered by Mr. Richard Lovatt. 


The length 372 inches = 4, bung diameter = 252 = b. If 
the caſk be the ſame ſhape as Parſons's, the head is the ſatus rec- 
tum; then Adi — N:: : 5: 141.334 = the head, per Conics ; 
finding an infinite number of ordinates *twixt head and bung, will 
conſtitute the ſolidity = 59780.4 wine gallons, and a mean of all 
thoſe ordinates will give an equal. cylinder = 215.3072 inches. 
A gallon of wine weighs 8.296451 lb. averd. Then 8.296 X 
80.4 = 495965:1593604, the whole weight. A gallon of 
VT. weighs 10.25 lb. averd. Xx 5760 = 59040, the weight of 
the liquor in Parſons's caſk. Then as the tum of the weights is 
to the difference, ſo is the length of the balance to the dir?: 
ference of brachia = 47.2348 feet. From Parſqns's caſk the li- 
uor flows 128.8 inches = bung-diameter in 34-218 thirds of 
time. Heidelberg caſk flows 252 inches in 47.863 thirds. Then 
put d = 432000, the thirds = 2 hours, » = 34.218, 4 F the 
diameter of the bore in Parſons's caſk.. And then 2 
. | 359-25 * 
5760; whence a = 1.127 inch; and by the ſame way the bore 


is found 2.78119 inches in the Heidelberg caſk. Mr. Thomas 
Grant makes the bores 3.387 and 1.3318 inches teſpectively. 


The head diameter of the Denny caſk being the Jatts rec- 
tum of the Tpheroid, is eafily found by Conics to be 141.33 
inches; from whence, and the other given dimenſions, compute 
the content in wine gallons, and let both caſks be reduced to 
equal cylinders, having their bong diameters for their heights 
reſpectively. Now to find the diameter (x) of the bore in one 
of the — 2 ſuppoſe Parſons's, put 20 128.8 inches, 5760 


n, 359:05 p, 7200 ſeconds = 5s, and 193 inches, the ſpace 
| deſcribed in the firſt ſecond by a heavy body deſcending by the 


force of gravity Sr. Then oi wil be the diameter of an 
* 5 J 3 
equal cylinder with Parſons's alk, and / 75 the time in ſe- 
conds of emptying that cylinder by the whole baſe; hence 
| 3 | * 


* 
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* 75 5 0 — 1 — — f 
inches. By proceeding in like manner the diameter of the hore 
in the Heidelberg cafk will be found = 3 inches, very near. 
The difference of brachia may be found as in the Diary Solution. 


Note. This eaſy method for finding the diameters of the bores, 
though ſomewhat limited in point of mathematical exactneſs, is 
however ſufficiently near the truth for the intended purpoſe, it 
not being perhaps poſſible ſo to proportion the apertures as to 
retain the equilibrium during the time of evacuating the caſks ; 
and conſequently that circumſtance ſhould have been omitted in 
the queſtion. . | 'Y 94 

'The Prize Queſtion. L. D. 1729. 


A certain Courier being at Montpelier, 
| (So fam'd for its excellent Spaw/ _ 
Eer that place he leaves, an order receives, 
Expreſs unto Turin to go. | bs 
Now it's, very well known, that the giver Rhone 
Which betwixt the two places doth lie, — 1 
Runs due north and ſouth, quite down to its moutBhz. 
'- Thro* Provence __ Dauphiney : , 2%, e ig ee 
_ Montpelier, tis manifeſt, lies forty miles wel 
-_ * more, N 31 N N 
And Turin is plac'd one hundred and fifty due eaſt. 
From the ſame, as with eaſe may, be ſho wn. 
Like wiſe the true ſpace from this to that place, 
_ (Becauſe that we ought to define) 3 
Is two hundred miles juſt“, (if fame we may truſt} * 
10 When meaſur d upon a ſtraight line. * 1 
Now the gentleman knows, that as long as he 3 
Ty 8 ſide of the n. work ary 4 
It is in his power to ride three miles an hour, 
Ik he but exert his endea our. 
But on the Orient he muſt be content. 
hen he has done all that lies in bis power, 
It being a tedious and troubleſome way) 
Io take up with two miles an hour. 


®* 200 miles from Montpelier to Turin. 


Now, 
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Now, Ladies, diſcover, the point to over, 
That the river ſuch wiſe — 7 8 
That he may proſecute his journey throughout, 
And the feweſt of moments be loſt ? | 
That's, what may be the intermediate ſpace 
„ reſpective place: 


Anſwered by My: Robert Fearnfide, 


Pat AB = e, CD= 4, BC=5, and CE 2 — x. Then, 
per Euclid, 47,1, AE =/oc+# x 


and DOE /Jd-bb—23z+zx) c 3 
Then, by the queſtion, BEAN 
Ln: = - 


1 LL we 2 
i r e e 


=. 2 d be the kan poſſible; 


| which chrown ines fuxions, reduced, x = 18.5523, CE = 
43-8776, AE = 44-1015, and DE = 156.286; the time 
in going the whole journey 92 hour 50 min. go ſeconds. 


A general ſolution and conſtruction, derived therefrom, may be 
by E. Sow p. GE — La e 


ee. By Me. —.— L.D. 1730. 


| and in the cores ek of the triangle, and the greater 
circle, whoſe diameters are 484, 4414 and 400. It is required to 


. 
L * 4 
: * * 
R # 1 


| 
| 
| 
| 


ö * 
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70 Auſwered by Ar. Richard Lovat.- 


Put un Sarnen. e 
bb, and EL = 44. Then, 
Euclid, 47, 1, we have a 2 | 420 
12411972 d. 4 4 N 
= the ſquare of H D, whoſe root 
ider and aa 4d: 


24d: „„ BI. hence 


2 


. and BP x PQ= 
Penny V9 vo FRAY X br - 203% 
aa —- * NK — 42 ; . M @ — — 2 
Subſtitute m for 2 » + 24, r for 2nd +2 4 54 
2 b, and #. for er then will BP x Q become 


1 —r a 145 — t a3 . ima? eee. 
| — NT that 
2 3 —— 3:7 rag" 'y XA = x0*="Xa*— 


. 
— 4* 4 +: — P 


DL , en, r 
a* 


13 By plane trigonometfy i will be +m: I 


— 
12 LSD, the as fine (she 3) of the angle E-GD. 


Me db webs theorem, 31. in ſpherical triangles (ex- 
plained by Oranam. V. ii. p. 124) which holds good in all tri- 
angles, and in plane ones runs thus, As the rectang le under 
any two of the ſides, is to the ſquare of radius, ſo is the rela 
under half the ſum of the baſe, and the difference of the two o 
ſides, and the difference between the faid baſe, and the difference of. 


| . the fades, to PS of the ſine of half the vertical angle.” a 
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N 1 fn ra As 
P ent . * - - Xx -K — ht 0 


| 4 a* dh = 8 
DNN 
we have 5m - 4d4bA -n r —8dbi A = 
4b —tr , put 2p = ED, = 5 75 and 
the equation becomes a* 2 = bz whence * = /F Þ p? 
— = 661 = E L, and the lines are 244=1322, PB 
2407.85, BQN 2288.48, and .PQ.= 2304. 22. | 


Queſtion CXLV. By Mr. William Maſſey. Ls P. 1530. 


A painter of (kill and much fame in the town, 
Had procur'd himſelf work for more hands than his own. 
. He employ'd an aſſiſtant. to wp him in part; 
A proficient in every branch of his art. 
Oer a glaſs of wine upon terms they debate, 
And the bottle _ r they ſtate and unſtate. 
For as plenty of Bacchus's enlivening juice. 
Does 2 commonſy projects and w imfies pröduce; 
So when that their ſpirits 2 with the liquor, 
Freſh maggots were ſtarted,” and fancies grew quicker. 
They were long in contriving what both tides could pleaſe, 
And at length the p agreed on were theſe: 
For a ſingle. year's ſervice the man ſhould be ty d; 
And for every day that he was full employ'd, 
Seven ſhillings per day ſhouꝰd hi Wages be paid; 0 
But for all ſuch. as thoſe when he reſted or play d, 
He ſhould forfeit three ſhillings; the year was 
Neither maſter nor man was in each other g deht. 
No, what time he neglected, fair artiſts, is ſought, 
And how much for his maſter in painting he wrought ?- 
G Anſwered by Mr. Geo. Auderſon, | 
Let b = 365 the number of days in a year, @ = number of 
days wrought; then NE: er of days played ; therefore 
N 8 ; 2 2 h — 9 7 4 


260 
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queſtion. Whence a will be found = 109, 3 


74 2 3b —34, 
— wrought, 2 255. _ = the days played. 


_ 


* 
— 


Queſtion CXLVI. By Ms. Robert Fearnſide- L. D. 1730. 


Two ſhips A and B, eee 


Were bound to a port that they could not diſcover; 
To do which, the A takes her way as below *, 
Betwixt north — » but I. n not know, 
Till ſhe found the point north (for iſtinction call D) 
Of herſelf and where ſhe left the ſhip B; 


Which foon as: "the ſhip B anchor weighd, 
And failed due eaſt, as is here diſplay d . 


- ' But defpairing to ſee the port D, furls her fails, 


As other ſhips uſe to do, when nought avails ; 
While A ploughs the ocean but flowly along, 

But by ſome chance or other the ſpace was unknown, 
Tho her courfe, or the point of the the ſame 
That the ſail'd from the very firft place th c ſhe came 5 


Till by obſervation D B. as before, 


The contrary points of the compaſs chey byte 

Of ſhip A, who -was juſt five teagues from the ſhore. 
And I have found that the ſpace in the ſen 
- Whence A firſt ſer.ſail, and the anch'ring of B 


tk O bermadecenter) includes a fourth part 


Of the mariner's compaſs ; or if with lefs art, 
To thoſe who ne*er fail'd, I ſhould better explain 
The diftance, a right 8 contain. 
Now, Ladies, the diſtance betwixt the port D, 
And where A did firſt ſail 1 rom; as aſe of 57 
And ewe the courk of fp ke be inden, 
N Eee MYR 


3% fin 
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Anſverad by Mr. Geo. Auderſon. 


Put Aa =, BC, DA =d; draw = A pull © 
AB, which call x: Then by | 


ſimilar triangles x : 4: : 5: 25 


therefore A A = + — = from the ſquare of which 


r ee 
4 * TND * * MEAS 2: duc. 7 


n —b x* | weng 
254. — 43 u : 
a x3*% woo tbo etaree Foe re ubo 
$4) <3 


+ TTY 2 . In numbers * — 25.6 * + 105.1932 4 
+ 640 4349.01 — 64906.085 x* + 18016295.945649 x* 
= 150135799-54708, &c. folv'd x = 4 leagues ;. AD 12 

= the diſtance of the ſhip A from D, DB= 9.6, the 
diſt. ſhip B from D. "Ther angle 342 _ * e the 
courſe of the ſhip A. RO 


The propoſer of the queſtion MruFearnſide, a 
of the ſhip A, N. E. by N. 2 35” 39” north; bor the above; aggoes 
exactly o 
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Queſtion CXLVII. By My, Thomas Grant. L. D. 1730. 


iercing minds © 
Abſtruſeſt things are known ; be pleas'd'to be 
A gen ral method, that with equal caſe 
May the equation underwritten ſolve, 


Or any other Wide ſame degree. 
4 ]* = 123456789: 


3 Anſwered by Myr Thomas C 4 
There is given a]* = 12 3456789.=, a Quere x? 
Let » be aſſumed near the root x, x = their difference, and 

4 the byperb. logar. of #3 then n ＋. 2 , and (per — 1 


= al z3 23 
ts byperd. log. In + = x. — 27 e N. * TE To 


multiplied ey e + 221 ＋ 22 7 oe + 


Ts T T7 Kc. Sie the hyperbol log. of a. 
FE +14, 4 74 difference between /a and In; 


23 
thats © pointe ev; Ja bag 
_reverting the ſeries, — H + == 
r N + 105 + — +67 4 45 * 


| 24 n* 57 R - ls lap. 
wrought in numbers gives A. z = # = lG. 


rer any degree of accu- 
nearly S to &, and even without that 


aſſu 
5 ce log. 00 4 SHE: to a buffcien nee + ag 


Repoſitory Solution. 75 
N It is evident by inſpection that x muſt 1 8, and 
Teſs. than 9; let therefore x = 8 + , then we have 8 + z x 
log. 5+ x = bog —— The hyperbolic log. 


* 


n 
140 - oy 
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of 8 + zis nearly equal to ———— — See M'Laurin's 


Fluxions, p. 679; hence 8 T2 + E — + log. 8 = log. a. 
Put r for the log of 8, and p for 4 — N then we have 2· 
+82z+4rz—*z=8p—647. Put 8+ 47. — 2 = 3, 
and 8 p— 647 = m, and our equation becomes 2 + 2 » z n; 
whence we get z=m+'—n, and 8+2=8+4/m+ ml 


— =. 


nee CXLVINL By My. Tho. Williams, L. D. 1730. 


In thirty: one, the ninth o ++ cog 
Happens a ſmall eclipſe o 
| Which to define I don't bates te 
When 'twill begins middle, or end, 
Et cetera; but leave ſuch matters 
To Hoghen Moghen calculators ; 
And only here in ſhort to tell you 
What! have done, and you've to do: 
For having draw'd as ſhould be done, 
The mundane ſhadow, and the moon, 
When ſhe is moſt immers'd therein, 
As likewiſe when it does begin ; 
And finding theſe three wou'd explain 
The matter that I thought to gain; | 
112 their centers with lines that eld 
ea rectangle triangulate, | 
Whoſe baſe and perpendicular 
Three minutes made above fourſcore z 
Likewiſe hypothenuſe and baſe 
Sixteen above fiveſcore Van ace. 
[+ » Hence, e N 
| How much the terrene ſhadows wide l 
How much the moon's diameter, 
And how much dark of her'll ns 4 
- But one thing more I muſt 3 10 : 
Leſt * chat is, if foor's - 
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Twill make 33 a 
ae by Mr. W. Grimmet. 

1 AC, the ws A= AE + AB, the ſum of the 
baſe a 2 2 oY 
the ſum of the baſe and bypothenule, 
Then 9-4 =. perpend. and per 47 E,. | 
did, 1. JZ —2ba+#\=CB, 

the hypothenuſe. *.* / 24*—2 b a+. 
＋ s = c which equation ſolved, 4 
will be found = 54 4985, the baſe, 
and the perpend. = 28:5015, to which 
add 4, gives the moon's diameter = 
32.5015 3 and if from the hypothenuſe 
= 61.5015, be ſub moon's | 
ſemi-diameter, it leaves CD = 45.2508 = ſemi-diameter of the 
earth's ſhadow ; alſo from the hypothenuſe ſubtract the baſe, re» 
mains the opake part of the moon = 7.0028 = 2 digits 35" 7”. 


| Queſtion CXLIX. By My. Thomas Sparrow. L. D. 1730. 


Come, Athens ſons, ſhew me how to find the place where 
Betwixt here and the moon) that an unative ſphere, 
iv'd of all motion, ſhall in equilibrio depend; 
By thoſe two globes attraction, and neither deſcend : 
And give an example (if you chink it fit) 
When the moon is. the neareſt the orb will admit. 
oy te FLnſeered by My. John Fearnſide. 

Two bodies gravitating towards each other, the diſtance of the 
common center of attraction is directly as the quantity of matter 
in the bodies; whence the quantity of matter in the earth being, 
ing to ſir Iſaac Newton, to that of the moon as 39.778 to 
1, And the mean diſtance of the earth and moon = 1271018757 
Engliſh feet: the diſtance required is from the earth 215882 
_ miles, and from the moon 59048 miles. he 
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The moon is at her neareſt diſtance from the earth, when ſhe 
tranſits her perigzon at the moment of her being in oppoſition 
to the ſunz and the earth in aphelium, which happens very 


nearly, viz. | 
Da. | h. * MH 


The moon in perig. 1730, June 18 19 36 21 
Full moon- - „„ „ IT; $3, wt 
Earth in aphelium © + - 18 23 51 © 


Mr. William Grimmett, who has anſwered this queſtion, ob- 
ſerves that there may be different anſwers to the queſtion, ac- 
cording to the authors made uſe of, for the diſtance's magni- 
tude, Some few of the anſwers follow: 


Mr. Beac ham 218985 5688) 

Mr. Grimmett +» 204395 7669 1 
Mr. Bulman - 202143 4166 Mile, 
Mr. Hawkſworth. - 231039 49551 
Mr. Maſon = 228302 57794 


Mr. Grant, 209068 Engliſh miles from the earth, g659 ditto 
from the moon, and 27414940 Paris feet. 9 OR 


In the 25th propoſition of the third book of Newton's Principia 
it is ſhewn that the diſtance of the moon from the earth is in a pro- 
portion compounded of the „ of the area 
directly, and the ſub- duplicate p ion of the horary motion in- 
verſely but the area is conſtantly the ſame in the ſame time; therefore 
the diſtance will be the leaſt when the horary motion is the greateſt 
poſſible z calculate the diſtance of the moon from the earth at 
that time, taken from the aſtronomical tables, and call it d; putr t 
tor, for the ratio of the quantities of matter in the moon and 
earth; let x be the diſtance of that point (in the right-line join- 
ing the moon and earth) from the center of the earth, where the 
attraction is equal; then, by nnn corol. 3. p. 451, 


we haves =r X 4 —# ; whence x =— 
M m Quin, 
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a Queſtion CL. By Mr. Richard Lovatt. L. D. 1730. 


Aſſiſt, ye Muſes nine, grant me your aid, 
To ſpeak in verſe, for truly I'm afraid; 
My tongue wants eloquence for to declare, 
How much of praiſe is due unto the Fair. 
If the ſun's altitude be thirty-three, 
On June the third, and the hour angle be 
Equal co-laticude, from whence I pray, 
Sire me a theorem, with the hour o'th' day. 


Anſwered by Capt. William Scarth. 
The latitude 262 -33/ north, the time 4 h. 13.48 P. M. 


; Repoſitory Solution. 


In the ſpherical triangle O Z P, where P reprefents the 
Z the Zenith, and O 4 ſun's place, we Ska wh w_ 
PO; the ſun's polar diſtance, 66® 42/, and. 
per queſtion, Z P equal to the meaſure of 2 
the hour angle from noon, to find the lati- 
titude of the place. Put s and c for the nat. 
ſine and co; ſine (radius 1) of PO, » for 

the co- ſine of O Z, and x for the fine of 
Z P; then, by Simpſon's Fluxiors, p. 546, 0 
we have 5x V I—# + I —x)= ns; 
this equation reduced, gives * 28944129, the fine of 63 26/ 
- whence the required latitude is 26* 347 north, and the time 46/ 
| pu 7. in the morning, or 14' paſt four in the afternoon. on the 


—P 


Queſtion CLI. By Mr. John Turner. L. D. 1730. 


© There is a meadow in form of a parabola, the abſcifla of which 
is equal to- forty chains, and the greateſt ordinate (that which 
bounds the meadow) is feventy-two chains, from whence the la- 
tus rectum will be found 32. chains. It is required to inſcribe 
ſuch a parallelogram in this parabola, ſo that its area may be 

— 2 N greater 
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eater than the area of any other parallelogram, than can poſſibly 
inſcribed in the ſaid parabola, and to give the analytical invel- 
tigation of the ſame t * 


Anſwered by Mr. Geo. Auderſon. 


Put AD , BD d, I for the latus rectum, and x =  E. 
Then, per conics, I: d + x::d— x: 
=== 58; and per Euclid 35. 1. 


a the area of the parallelo- 


am be, which, by the queſtion, muſt 
the greateſt poſſible, and conſe- 
vently .4* — *, a maximum; in 
8 3 * = ©; hence 


a=dv/P = 20.7846, and = = 1108. 512, &c. ſquare 


chains = 110 acres, 3 roods, 16 poles. 
Queſtion CLII. By Mr. Chriſtopher Maſon. L. D. 1730. 


In a fair vale, where fruitful fields appear, 
And Flora's beauties flouriſh'd round the year, 
There dwells, and long has dwelt, an aged fire, 
Where the ſame race fix cent'ries did expire, 
There his own land with his own cattle tills; 
No weight of wealth nor poverty he feels; 
The wiſe man's wiſh he makes his higheſt aim: 
A frugal plenty ſtill ſupplies the ſame. 
His youthful years in uſeful arts did ſpend, 
T' improve his judgment, and inſtruct his friend: 
That his gen'ration might him yſeful find. 
And live to die, as the great God deſign d. 
Recluſe from balls, from maſquerades and court, 
Where vice triumphant, with her tools reſort ; 
Deſpis'd the town, where fops and cullies roam, 
And with his choice ſedately ftaid at home. 
Now with delight as hoary years arrive, | 
He ſees his ſons with emulation ſtrivtve 
gy y M m 2 7 Who 
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Whilſt he with problems them does ſtimulate, 

And they with expectation for his praiſes wait? 

He well obſerves, and warily does praiſe, 

Leſt he ſhould ſtrife, not emulation raiſe. 

Wich winning ways he calmly does correct, 

Leſt throꝰ reprooſ his council they 

As thus the fire:——*< My ſons, I you adviſe, 
Fair virtue chuſe, el ng vice deſpiſe, 

Let the great God with rev'rence be ador'd, 

© Be art your ſport, and live with one accord. 
To what each genius by nature made, 

ge that his art, his calling, or his trade; 

And then with patience prudently purſue, 

Few years will gain what ages never knew. 

« And now, fair youths, with vigour make't- appear, 
« Which of your brows the paper crown ſhall wear: 
*« Reſolve this quere; which I here propoſe ; 

« Your pious mother's and my age it ſhows: 


aaa +484 ece = 3800000000 = 6. 
eee 4067442500 =. ee 


— | 21275 379 
: aa. J + = 79-899 


Repoſitory Remark, 


The unknown quantities in the vation being alike related 
with regard to the given ones, 8 may be approximated 
in the ſame manner as | in our ſolution to the 113th queſtion. 


11 
The Prize Queſtion. L. D. 173 
Laſt Candlemas· eve, the eclipſe of the moon 


Made her talk'd of much more than would elſe have been done z 


Her e admirers all gueſs'd at her nature; 
By which it appear'd they knew nought of the matter: 


Who ſhall his morals neareſt imitate, | 8 


Some computed her age but at four weeks juſt, 
When a new 2 cauſe the old one was loſt : 
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Others thought this a coſtly and waſteable trade; 
And urg'd that new ſtars from the old ones were made 
But this was retorted with ſquibs, and with jeers, : 
Can dotted old moons make ſhining new ſtars ?” 

So whatever one ſaid, was oppos'd by another, 

Which was likely to make a moſt damnable pother z, 
When a glover ſtarts up, and thus ſpoke Cher honour, 
And after this ſort, he commented upon her: | 
Good neighbours, the moon is a world, I dare ſwear ;. 
And let any preſume to deny*r if they dare; 

The great bilhop Wilkins hath prov'd what I ſaid; 

Nay, I'd fetch you his book, if I thought you cou'd read; 
Then ceaſe your dull whimſies, and ſtudy with me, 

How to ſettle a trade betwixt they and we? 
Should we loſe Gibraltar, and the port of Mahon, 

Pray judge the advantage of a trade to the Moon.” 

The noiſe was ſtreight huſh'd ; a deep ſilence began 
For all gazing ſtood, and admir'd the man. 

Such heads being at work, we need to fear,” 

But we ſoon ſhall have ſhips failing up in the air: 

And the way, without doubt, moſt eaſy be made; 
And the world of the Moon Great Britain's chief trade.“ 

But ſome few things I could wiſh, were put in goed light, 

For informing our factors and merchants aright; 

Which far harder may prove than their tare and their tret; 

And if ignorant on't, they nothing may get: 

But their profit and loſs, and terms us'd in ; 

When ſcrew'd into metre, but aukwardly looks : 

So for want of fit words for to Jingle chime, 

Pll quere in proſe, and ceaſe my dull rhyme. 


Suppoſe at the time above, A, B and C make a ſtock of 
22650 hundred weight, and it is fold at the Moon for 23361931. 
93. 7d. +, being ſold at a hundred times more per ton than it coſt; . 
and ſuppoſe the price of A's ſtock in pounds be the ſquare-root of 
the ſtock of B; and the ſtock of A and B, the ſquare - root of 
the ſtock of C. Quere each man's ſtock and gain, and the weight 
of the goods at the Moon; and becauſe if the ſame goods, at the 
ſame price, had been ſold at the globe of Jupiter, the amount had 


been 91089241. Quere, the weight at his body alſo ? 5 
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Anſwered by the Propeſir, Mr. Thomas Pointin's Method. 


The diſtance of the earth and ſun 80015040 miles; from the 
earth to the moon 236350 miles; and from the center of the earth 
to the moon's ſurface 80251390. The propoſed weight of 2265 
cwt. when at the moon's ſurface, will be 11680.96 cwt. by 
which the prime colt is 2/. per hundred for the weight at 
the moon's ſurface, being 584 ton; and there fold for 
23361931. 98. 7d. g comes to about 46001. per ton; conſequent- 
ly, by the queſtion, the prime coſt is 40 J. per ton, or 2 J. per 
hundred weight. Now if x repreſents A's ſtock, then will 2 x be 
the ſquare-root of B's; hence A's ſtock being x, B's will be 
4xx, and C's equal to v + ax, t * + 4* X 2; then 
„1 = 22650, andy = x+ Saks Ta therefore x 6 = 
A's ſtock, B's = 144, and C's = 22500. The total gain 
22908931. 10s. nearly, of which A'S ſhare = 606.86, B's = 
14564.621, C's = 2275722. The weight at the earth and Ju- 
* piter, as 1 to 2.0108. So the weight will be 43 544.62 = 2277 
(| ton, 4 ct. 25 1 


ln CLIII. By Mr. Tho. Williams. L. D. 1731. 


Far in the weſt, I know not where, 
But ſomewhere on this earthly ſphere, 
| — lofty pillar ſtands _—_ 
rom the top of which a ball projected, 
Witch a direction thirty-one 15 N 
above the horizon, | 
Did in nine ſeconds ten thirds ſpace | 
Fall 2 two thouſand feet from its baſe. 
- . .Hrtilts, this pillar's height explain, 
Above the horizontal plane. 


[ 


: 


Anſwered . 
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Anſewered by Mr. Robert Fearnſide. 


In the time the ball deſcribes BE, another body let fall from 
E would fall the ſpace E F; and WO _ C 
conſequently in 9” 10// time, when the 
ball is at H, an heavy body will de- . 
ſcribe CH = 1351.4 feet. Then, B n 
as co- ſine 319 to BD = 2000 feet, 9 1 | 
ſo is the fine of 31 to CD | 
1201.7 feet; conſequently the pillar's Al i H 
height = CH — CD= 149.72 feet 
"= AB. | 


We ſame anſwered by Mr. W. Grimmett. 


Let AB repreſent the pillar, A H the diſtance the ball falls 
from the baſe of the pillar equal to 2000 feet. Let CH be 
perpendicular to A H, BC the line in which the projectile is 
directed; in which it would move equal ſpaces in equal times, 
were it not deflected downwards by ts force of gravity." Tis 
known all projectiles will (rejecting the reſiſtance of the medium) 
deſcribe parabolas : therefore BC is the tangent of that para- 
bola, BD is parallel to A H, the horizon: draw MH pa- 
rallel and equal to BC; conſequently M H is an ordinate to the 
diam. BM. Then, in the right-angled triangle B D C, there 
is ſufficient given to find the ſides; and ſince the velocities of 
all projectiles, in the ſeveral points of the curve, are as the lengths 
of the tangents to the parabola in thoſe points, intercepted be- 
| tween any two diameters z therefore BC = 2333.33 divided by 
94 = number of ſeconds the ball was in motion, gives 254-54, 
the velocity in a ſecond z and the ſquare of the velocity, divided 
by 16 {+ feet, the ſpace a body deſcribes in a ſecond by gra- 
vity, gives the parameter to the diam. B A; that is (per conics) 
the Wim under the intercepted part of the diameter, taken 
from its origin B towards A, and the peramerer is = the ſquare 
of its correſpondent ſemi-ordinate ; whence the parameter is = 
| F 4028.43, 


5 
* * 
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4028.43, and the ſquare of M H, divided by the parameter, gives 
_— 11. But BM —AM =BA = 149.5, OP | 
the p 


Queſtion CL v. By My. Geo. Auderſon LD. 1731. 


hag 1 UE in- his Geomecrical nn p. 59» 
e er the-tri de ABC. 
e * triangle N 
2 raiſe a perpendicular CD,. 2— 4 
al to the perpendicular 355 | >, % | | 
5 K. that the right line CE 51. E PAW | 
ſecting the angle RC D, being | ,, 
produced, ſhall cur DA in fuck RO \-- i FI 
2 point, F; through which, if C*— 
PCC 
to the part 
the tuo ſides BC and BA, ſhall be the fide of the ſquare 
made in the aforeſaid triangle. Quere, no eee 


ſtration. 


2 


y—_ _ 


Anſwered, Produce H G * and draw Fs parallel.to. E | 
and let G K and HI ae B, 
Thep, by ſimilar triangle * CA: DK 
DC, and, GH: CA:: BE . d oe 
O); conſequently, KF = GH. "M1 
S fis, is half a right 855 
angle; and m is Dardel u BE. 
per 2 therefore 44/6286 We 
FE =GH, 


85 * L Alosul h Mr, W. Gridamete 


The geomtrical demonſtration of this nen 1 may be eaſily 
ſeen from the propoſer's own ſcheme, without any previous con- 
ſtruction, viz. Since there cannot be but one ſquare inſcribed 
in that poſition, and that KC is equal to K F, each ſubtend- 
ing an angle of 45* (per prob. ) therefore, if we prove that K F 
=GH univerſally, it is demonſtrated; for K C is equal to 
D WS 
3 Demonfration. | 


1 
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Demonſtrati on. 2 Exc. 1. the triangles DBC and 
DAB are e qual z and if an infinite number of right-lines as 
K H, be 1.2. on to the common baſe D B, the parts 
of thoſe lines which are intercepted. by the reſpective ſides of 
the triangles, will alſo .be equal, that is KG = E H, which 
is Cavaleriu's method of - proving the triangles to be equal (and 
is alſo the method of indivilibles) ; therefore, if to both be added 
or ſubtracted e requires) GD, en | 


Dneſtion CLV. By Mr. Jobn Turner 1. p. 2737 


To Newton s genius and immortal name, 

And thoſe whoſe works in the records of fame, 
Like his will ever ſtand, what praiſe we owe? 
Since tis from their diſcoveries we know © © 

The various changes of the wand ting moon, 
And whence . th* eclipſes of the ſun; * 

What force lanets in their orbs retain, © 
Which move ſo \aiftly chro? th etherial plane; 
What makes the fea retreat, A 

Parieties too regular for chance: 
How vapours hanging on the lofty hills, 
In breezes ſigh; re in warbling rills. ict 3 8 = 
Whence infant-winds their tender pinions ey, ao 
3 And tornados bluſter in the ſky, 8 
Wich ſome rais higher firſt io ſecret ſtreams . 
Owe the points of bounding beams: s 
Others, whoſe parts a flight contexture how., 
Sink hov'ring thro the ait in flecey not: 
Aland others laid in trains, that kindled fly . . © PI 
In harmleſs-fire- by ; night about the ſæy. — 
ry e 3a. wed 
And mathemaric ledge propagate 3. e | 
Ius anſwer which intent, yeſoogof art, 
|, Reſolve the queſtions which I here im impart : 2 


"4 — 


Let a ſtone be whirled round in a ding, bose len A 
to 33 inches, py 9. each revolution in the time of two-thirds 
of one Required the ratio of the centrifugal force to the | 
wright of the one 8 l 1 


- 
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| wy whicled round in this manner, to the tenſion ariſing from 
* us ſame weight hanging freely, and without motion? 


Anſeered by the Proper. 


As 118 458: 66: 207.35 inches, the arch deſcribed: in; 
of % and 207.35, ſquared and divided y dna the double len 
of the ſling, is == 6510 1 centrifugal force, But the deſcent 
2 a —_ body in 1 of 1” is = 86.208 inches; whence the 
N force is to the force of gravity - as 651.4 to. 85.7, 
be: as 7.6 to 1. 


* 


1 


The ſtone, if let fall t of the ling when at reſt, by the force 
of gravity, would deſcend 85+ iche, which call b. Now let 
F be the force of the ſtone or tenſion of the ſtring when at reſt; 


and E that when in motion. The lengths gone over are always 
propenicadl, to the force impreſſed, Therefore, F: E : 


E. the ſpace deſcended through with the force E in the ſame time. 
— = the eireumforegef of the ding == $67, 344, and4'= diam. 
= 66 chen, by fir Iſaxe Newton, 7 F. Wbence F: E:: 


db ze; that is, as 56359. to 4299 1.9, or as 1 to 596. . 
Note. A ral method of ſolu ny Keren of thi ſort 


may be ſeen in Simpſon's Fluttlons, p. 24% 


Queſtion CLVI. By Mr, John'Turikr, . is. 
BVoppoſe the earth's radius ='6982066 yards, and that there is 
a mountain upon Its price or ſuch an hs es chat a clock 
when on the earth's ſu ſhall point out equal time; but when 
carried to the top of the mountain, ſhall be ſo retarded as to err 
e *Tis required wo give that mountain's ele- 
vation n 
IBL3B2 3 Angra dy Mr, Geo, Anderſon, 4-57. + «i 
The leg nfs ane vibrating ſeconds on the ves. 
ow 9 u be = 39/69/mehes ; therefore by Huygen's-pro-, 
| Prefab, the ' ſpace deſeended ins frond of time ee, 
.3- | 
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of the mountain will be 192. 9009 inches, and the ſpace de- 
ſcended in a vibration of the clock is 193.4437 inches: and the 
gravity being defined by the ſpace paſſed over in a ſecond of 
time, from corol. 2, prop. 5, theor. 5, Principia Philoſophiæ, 
put 7 = earth's radius, x = mountain's height; then 7 * 
* 2: 193-44 :192.93 whence r-+x:r::4\/193.44ht4/192.9) 
and confequently x = . 0014059 r = 353375:7768 inches, or 
9815.99 yards = 5.5773 miles. | 


* 


Queſtion CL VII. By My. William Grimmett. L. D. 1731. 


Required the greateſt parallelogram that can be inſcribed in an 
ellipſis, whoſe tranſverſe is 10, and conjugate 8; and ſup ſing 
the ellipſis to revolve upon its tranſverſe axis. Required alſo the 
greateſt cylinder that can be inſcribed in the ſpheriod, that is ge- 
nerated by the og ellipſis ? And to ſhew the analytical in- 
veſtigation of the ſame | | | 
5 Anſwered by Mr. John Turner. 

Let 'SD =? =5, BS = St=a, DST, and 


 At=t—68; then we have as /* 
y * * — 4 43 


bl ga 


This multiplied by vf=2 4, 


Joe = LA but this, by the queſtion, muſk be a max - 
imum therefore the fluxion of it, which is PP a; a"; 
So. From hence 64 4 = 32 Cn, and 


and 2 4 2 is . oy, and y m, or s C = 5,657." Again, fot 
the greateſt cylinder, oppoling i to reyolye about the tranſverſe 
Vs... are | n | 
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axis, we found above C = 25 4 = go this multiplied by 
vt = 24, muſt, per queſtion, be a maximum. The fluxion of 


882 8223 


—— i 8 4% 24% S o. Then, by diviſion 


and tranſpoſition, a = V + #t'= 2.887; andvt=24= 5.7 


14 
7 r's altitude, and x C, or mg, the diameter ofthe bal, 
2 l. | 


_ Repoſitory Solution. 


The. teſt parallelogram that can be inſcribed in a circle is a 
ſquare ge 4 by 1 the ellipſe as a ſection of an 
upright cylinder, we have, by page 62, this proportion; as the 
conjugate axis is to the tranſverſe, ſo is the area of the ſquare 
inſcribed in that circle, whoſe diameter is the conjugate axis, to 
the area of the greateſt parallelogram inſeribed in the ellipſe. In 
numbers, 8: 10 : : 32: 40, the area of the required parallelo- 

am; which, being divided by the ſide of the ſquare, or the 

th of the parallelogram, gives the length thereof, equal to 
7.0%. For the greateſt cylinder in the generated ſpheroid, find 


- the e inſcribed cylinder in the there circumſcribing the 


led ſpheroid, its perpendicular height is the ſame with that 
= cylinder inſcribed in the ſpheroid ; from whence the dia- 
meter — be eaſily found. 


Queen Cl. vil. By Mr. Chriſtopher Hall. LD. . 


, Unto a pleaſant bower I Se 
One evening late, it was the ay, 
Vuiewing the heav'ns, . 
Each glitr ring ſtar, in order as they move. 
| £ aha cy my p19 | 
Its ra f nting to my eye. 
Its ho nas — fain x. 25) Ay : | 
r I redo thow! | 


e e e Acts ay. The altitude is * 
vr from n099 ad equal G azimuth, . ra 


_ 7 .- * *+ 4 1 4 * . 4 . 
: 0 27 , >: * 1 f v (4 992 0 w* 4 p. W — 7 
C , 4 


BOP Es * N Anſwered 


"> 
- 
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| Anſwered by the Propeſer 


Put à for 4 nat. fine of the altitude, 5 for me ſine of Z P, 
the comp. lat. 60 38”, and » for that of 


the latitude, 299 22', radius = 1. Then P 
vi 2 fine Z O, and Vie: 
ba | | 
: 2 fi of ZOP, and 1 — 
b 1 the fine 1 


— = = the ſquare of its co-ſine, 1 - 4: 1 


i: 0 and 


"=® =co line ZOP,; hence * 129 
* 7 ee ves 4 = 7493411 = 489 33” = to the altitude 
and latitude of Perſcus's right ide. 1 


: 
3 85 al 


©, Pue x for the ſine of the altitude to the radius 13 which, by the 
ſtion, will alſo expreſs the 3 angle OZ P and O PZ; 
conſequently OZ = OP; . the denen in Simpſon's 


Fluxions, p. 546, we have 4 x K N . L | NEW 
ö 


O 


er; divide the whole equation by s, and for g and c, which 

repreſent the fine and co-fine of the zenith diſtance Z P, write 
' their values . and. 4904, produces x* + 9 ö | 
by compleating the ſquare, &c. we get x = .749338, the ſine of TS: | 

482 32/, the altitude and declination of the required ſtar; from l 

9 = right _— is eaſily; found ial t042® 127; and | 

theſe anſwer u to a bright tr of the - 

* in — right fide, . > 27.8 1 


\ ; ' F 4 


| Queſtion CLIX. By Mr. John Feamfde 1. D. 11. 


A garden lies on Ebor's fertile planes, 17 5 

Where with magnificence fair Flora reigns : W 

She decks the flowers with moſt auſpicious hue, 3 
The roſe vermilion, violet with blue. | 
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Three lofty walls ſurround the beauteous place, 

A curious ſtatue each of which does grace : 

Erect they ſtand, and view th* adjacent plane, 

Admir'd and ſeen by ev'ry neighb'ring ſwain, 

Bacchus on this, on that Apollo ſtands ; | 

Hermes (the meſſenger of Jove's commands) _ 

Upon the third is plac'd. whoſe length in fret 

Is known three hundred ſixty- three complete. 

Wich artful fancy, walks are form'd therein, 
And various windings beautify the ſcene; 

Three walks from the three effigies are made, 

Where ſtately cedars yield a pleaſant ſnade: 
"The zephyrs revel in the ſportive boughs, 

And kindly ſol's meridian heat ſubdues. 


The walk from Hermes was to Bacchus known, 

In feet and parts, as in the margin's ſhewn : (216,4074. 
And from Apollo to the other two 

| Is alſo given, as may be ſeen below . | 

Obſerve the walk between the unknown walls 
4 Atangles right, to one exactly falls, | 
Fer Which wall ſubtends an angle 5 given, 
The garden's area, and the walks true lengths; 
Ladies, to whom our annual praiſe is due, 


SY 
gs 
1 * 


* 
— f JE — 9 * a „ , £ 4 
Vouchſafe to tell, for nothing's hid from you. 
© „ e igt es?! \ | e N 
fs | PDarchas 492.1 406 feat. 
+ From Apollo to "9 | 
py $z55*. EOF & 2 | 
n N — 9 * TY 
"od 0 1 vas 14 [I | Ao "= \ a 
* nale Th =; 
FI} S * 7 f „- © ' marry , 


+ " | £ 5 4 a 1 * o 
Aten TION scon 2: 


* 
- 4 j » . : 
S173? » Ty . 4 of 7 Og « : ' , - 
500 11. Nene nr M4 # 4 Anſwered 
. * 
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| Anſwered by Mr. John Fearnfide. 


Let DC N, AB, AH=c, HB = n 
its co- ſine /; fine 4 CAH r, fine 

LHBA= , its co-ſine /; all theſe to | 
the radius 1. BF = x. Then will the 


ſine of the F, and ies co-line ' 
1— . the fine of the angle C = 


. eee 


ſine s- UE 95 


ba te „ 
HD=— LL flu | 
Me ar * 1 v. 2 
| 11 * 
i= mz teh reduced, giyes + = 


233. 1 DF 412-5 CF =. 47.4 and.che/ area I 
acre, 1 rood, 20 poles. 1 
It not Veing defermibe@ in dhe queſtion on which wall Decchus 

or Apollo ſtands, it will admit of another uſer: 15 


en. By . John Pare, LD. 1737. 


' # | e ee tus 

| TS ka ek lbs eee | 
fine of the ſun's altitude ar'6; „ the length of the — 
arch: and x the length of the arch from noon, 3 
he hour-angle fromm nos will be expreſſed by 1 — + 2-58 
Ne. nnn 4, we haye: che bine af "Wo! 2 


This 


titude 


— — 


AP 
— 


>» 


- 
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titude = a— — = += . _ &c, which multiplied by # + 


720 
*, e e mnx + 2 * — 7 


Ro and by reverſion of ſeries' we get x — 50614 (the s 
being 1); conſequently the hour | is 585 paſt i in the Ar 


Queſtion CLXI. By Mr. Chriſtopher Maſon, L. D. . 


In verdant meads, where] laſt ſpring ſurveyd 
The flowing ſtreams did oer the banks invade z 
And forc'd me thence new methods to contrive : 

"4 'So- cowards fly, wheti ſeeming dangers drive. 
Lview%d ſome marks where op: dry ground I ſtood, 

And then deſpis'd the proudiinſulring flood. - 
| From. north to ſouth d chains juſt twenty · three 
Then weſt two marks I in one line did ſee. 

Ute ' che firſt I could no meaſure take; 
But ?rween the two l forty chains — make. 
a Then to my — Ration I apply'd,, 
here the [WO w 15 n marks 1 * deſcry d: 
hrice ten = e angle made from —_ 
By which you now-may find the conſequence: 
x in your next the 7 Mee or bon 1 91 
From thoſe (wo marks 40.th' ends of the firſt line, 0 


150 3 by 15 Jahn Bulman:” * 
8 the n ſegment A DE 48 chains (per 33 Evclid 3.) 


t of 4 Cirgle,. whic el vob tl. — r. i lad 


4 08 "contain e Ne! angle A B 
= 20” „and from | the center o 


55 circle; let full 8 Ac 2 1 
AD; draw _ BR p aralſel 
PC: then the links FB PB. = R ok: 


tell, val as being * eB * 
ſame circle. he angie F Pia double A 3 — | 
Wy ABD (per 20 Euelid a.) there- > Arghal : 

fore the triangle A F D. is uilateral, ny 3 Nl 


of 983 26 / 


| 8 each fide being 40 chiaths, and eckt abgle 60 


PD =P {per 47 Euelid ä nts 


2 48k 520. 
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and'FP —BC=FR= 11.641. Again FB — FR NB. 
Whence RB = 38.2686, and RB—-PD=—DC= 18.2686, 
the diſta ce of the neareſt mark from the end of the firſt line: 
hence B D may eaſily be found = 29.3628 chains, and AB 
= 62.6438. | | 


Queſtion CLXII. By Mr. Thomas Pointin. L. D. 173i. 


In th' Atlantic ocean an iſland is found, | 
Neither oblong nor ſquare, but perfe&ly round ; 
In the center of which a tower's erected, ; , 
From whence with much eaſe their foes are detected: 
For if Neptune but ſmile, and the ſky beſerene, 
Four leagues * from the ſhore is the horizap ſeen. 
We being at anchor, o'er the top o'th* maſt 
From the top o'th* rower a line being paſt, 8 
Did bound the utmoſt ſtretch of ſight at laſt. | 
From thence we ſet ſail, and I'll tell you in ſhort, a 
The diſtance + we ran to arrive at our port: ths 
And alſo our courſe, I as corrected at noon, 
Perform'd with great care by the height of the ſun: 
Which, to my furprize, neither higher-nor lower, 
Was cut in two halves by the fore-mention'd tower. 
The height of our maſt Hom the water's here ſhown, 
And whatever elſe F is moſt fit to be known; 
Which being ſuppos'd, what I want to be found 
Is the towers juſt height, and land's compaſs round. 
Beſides, when you're got in this figurin "HY 
Ler's know the ſquare miles the w — 


- The longitude is 200 23“ 2“ 2, from which, and the two 
latitudes, is found the tower's diſtance 26 12”. The arch of 
dia.ſtance between the ſhip and horizon is / 5 16 48” + 26 8 L 
ta“ = 33' 17” 16“ 48”. By which, 326. 15264 yards is the * 


® Note, 69 I miles to a degree, three of which are a league. 
+ Our diane} ofa dope 1 . | 
t Oar courſe N. by E. 5 E. or 14* from N. to E. ' 
$ The height of the maſt from the water 45 feet. Latitude 64” 10. N. of 
the tower 632 50. The ſhip's diſtance from the ſhore is 1,2633244 leagues. | 
1 Oo . tower's 
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tower's height, and 56.6202. leagues the iſland's compaſs, and 
the area 2193-2553 ſquare miles. | | | 


| Repoſitory Remark. 

Ihe Diary author obſerves, that ſeveral attempted the ſolution 
, of this queſtion, but differed widely from the propoſer's. Mr. 
Grimmett and Mr. Bulman make the iſland's compaſs 657 leagues; 
Mr. Ommanney 50 leagues; others 26 ; which induce us, with 
the Diary author, to ſuſpect, that ſome capital miſtake hap- 
pened, either in the MS, or in printing the queſtion, by which 
it is rendered incapable of receiving a true ſolution agreeable to 

the propoſer's meaning. ; 


Queſtion CLXIII. By Mr. C. Maſon. L. D. 1731. 
It is required to find two ſuch numbers, viz. A and B, that the 
| ſum of the aliquot parts in A may be equal to 3 of B, and the ſum 
| | of the aliquot parts in B equal to 4 of A. | ] 
| . Anfevered by the Propoſer. | 
. | 5 A= 404, B = 465. 
| | | 
| 
[ 


| Mr. Robert Fearnſide*s Anſever, 
| Let 2 y = ſum of the aliquot parts in A, and 3 * fum of 
_- of the aliquot parts in B; then 3 will equal the ſecond num- 
der B; and 4x A. Now 1 +2 TAT T2 2 253 
and i +3-+Fy=3x=2y9— 7. conſequently, 25 — 7 = 4 


| 
| | +93 © 0 = 11, and x 2 5 A will found to be 
| 20, and 15.5 For 11 2415 T 10 JB, and 1 + 3 
| 2 +11 =4A.' fs BL CE LR 

| | . Repoſitory Solution. 


2 an 
quot in A; conſequently, by the queſtion, 7 + 3 y 
| a „ A. — 1, 3, and x are the aliquot parts in B; hence 
IB . 4+x=3y; from theſe equations we get y = 5, ands#=11, 
| mw adl= . | 


| The Prize Queſtion. By My. T. Pointing. L. D. 1731. 
From noiſy courts, and from the jangling bar, FI 
Where lawyer's tongues proclaim litigious war, 


My 


4 


—— 
uw 4 — —ä᷑ —— — VB 94 or OA ͤ VmyU— — — 
— - 


MATHEMATICAL REGISTER; 263 


My friend withdraws to his paternal ſear, 

A golden mean betwixt too ſmall, too great; 
Where nature's wants ſtill meet a freſh ſupply, 
With ample room for Chriſtian charity : 
For great eſtates but foſter up and fee 

Thole vices which their own exceſſes breed. 

Here Strephon liv'd in plenty, free ftom cares, 
And bleſt contentment crown'd the circling years : - 
Vice here no favour found; *twas virtue's court, 
Where good and wiſe did every day reſort. 

A foe to ignorance, a friend to truth, 

A prop to age, a ſtar to wand'ring youth: 

To th' fatherleſs a gracious father was 
And ne'er forſook the mournful widow's cauſe. . 
A. friend to all; for all by him were fed, 2 
The rich with wiſdom, and the poor with bread. 


Heaven mark d the man, from peaceful realms above, 


Saw all his acts ſpring from the ſource of love, 
To that great God, whoſe refulgent throne 
Whate'er of good we have is ſhower'd down. 
A faithful ſteward of his ſtock in truſt, 5 
And to reward him Heaven thought it juſt; 
+ To all the good he had beſtow'd before, 
Jo add yet one, one precious bleſſing more; 

A blefling, which to mortals here below 
Is ſeldom fent, and none but fav'rites know, 

A virtuous wife | to whoſe capacious mind 
Both wit and beauty friendly nature join'd : 

And as their yearh, fo did > wa — increaſe ; 

They liv'd contented, and in peace. 

Ry well they knew, death but remov'd their ſeat, | 

Did not extinguiſh life, but cinnge its ſtate; 
Where is diſplay'd (O raviſhing ſurprize !) 

Rich ſcenes of bliſs and glory in the fkies : 
Two ſons their virtue ſhare, which at one birth. 
Their pious mother with 3 brought forth. 
His lands he gave, by good advice in law, 2 
To both ſo ſure, that it admits no flaw. 


The caſh and s your judgment muſt decide, * 
For ſo by will its plainly ſpecify'd, k 
| O O 2 By 


* 


1 
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By what below is in few words declar'd, 
The way you'll find by which it muſt be ſhar'd. 


Call the eldeſt B, the youngeſt C; then let B+ C = a: then 
C +3 = B, per father's will. D hath an yearly income or an- 


nuity that will fall to him ſeven years hence, and thence to conti- 
nue feven years, which ſold at 6 per cent. = , and the 


rent = 22 4. 32 


Anſwered. Let 4 0 caſh to be divided, þ = B's part, 
c = C's part. Then, per queſtion, e andb+e=az 


hence 2 3 —=8; therefore Ig3in'6s, 2 223 con. 


ſequently, @ 5, which i is the ſquare of the purchaſe-money, be- 
mes — , and Vn, the yearly rent, equal to the cube-root 


my Put De. chen a J. = the ſquare of the purchaſe- 
money, whoſe root mb is the preſent worth of an annuity or 
yearly rent of Han, to commence” 7 years hence; and thence 
to continue 7 years, which (per Ward, p. 246, theorem 1) will 
be rtmb + mb (1 being pur for 7 years) and, by theo. 2d. 
artimb42 mb 

p. 249, of the ſape author, we have: POT IT >» Put 
21 u, 2 2, and * -er 2d; then will 2 

. which , one LOIEN ——.— 


and muſt, by the queſtion, be equal 2 from this equation we 


4 

. e ee 101.730;562. Hence C's part | 
is 67. 820375. calh to be divided = 269.550937s and the an- 
nuity or income 22.577929. \ 


* 
FRY. 1 R 


"43 i; 8 I ' 


” . | c * b a 
* Ss © 1 * * * * | 
i | ueſtion, 
* * . 4 * 
* , „ 4 
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Queſtion CLXIV. By Ms. Samuel Aſhby. L. D. 1732. 


In verdant fields one ſummer's morning Tai” . 


Ina walking forth to take the pleaſant air, 
Pleas'd with the harmony o'th* warbling notes 


Of larks and nightingales extended throats; 
And pleaſing Zephyrs, with a gentle breeze, 


Spread o'er the plains, did waſt the wendunt teen, 
And Sol's refulgent rays join to compleat 


This lovely ſcene ; where I by chance did meet A. . 


Meeting in the round walk's periphery. 


And each ſide + of the quadralatera]'s ſhown; 
By which the following he was to produce, 


A Geodician, in a park (by th” way) . a! . 


Was thither come, the ſame for to ſurvey; 
Whoſe form he a right-angled-triarigle ry 


In which was made a walk exactly. round, 


And touch'd all ſides of the ſaid tria 
In which round walk, four other wa Dan 
Were made; denoted by A, BCD. Sas” 5p AS? 


The “ area of the whole triangle's known, 


- Baſe, perpendicular, and hypothenuſe? 


But finds his fkill will not reſolve this doubt. 
ber CORDS that you will help him out. N 
8 «+ N 
* The area equal 55296 chains. 
* - * 1 — 
N nnn. | 5 
195. 1195 28 | | | 
en Oe OO 2 .;; 5 poyodw =" 
g DA 41.50 "> FR ; : ' y 
Nine Hai „gien — — 
os 4, 140 e AA bas 5 ede — 7} 
| fk ig 
. 1 
Anſwered 
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Anſwered by Mr. W. Grimmett, 


Draw the diagonals B D and C A, and from the center of the 


inſcribed circle draw PM. 
RM and NM; let AH 
— rpendicular to BD, 

o the M O's to PN, 
PR, and R N. 

Pur 5=BC=191.13 
z CD =41.56z; C 
AD =9g3.03zd=BA=. 
152.99z = BE, Then 
from the ſimilarity of tri- 
wo. aka. d:a:: F 


3: —=CE; and after the ſame way eee DE 20 


be had = ; AE ; but s hep Sed 74 


2 Ac and then we ſhall have 27 e bee, Jon | 


| =2C8 +45; which reduced will FAD pre: _ —— 277 


= 167.65 = BE; and BD will be found = 189.81. in, 
from the circle and its inſcribed triangle B A D, in which the 
endicular A H is let fall, it will be as AH:DA::;BA: 


the diam. of the circle = 191. 6852 and donde M © the 


radii is 95.8416. © 
Put 4 equal to the area of = triangle PNR; »=MO; 


*x=RN; then will PN = S and + =PR; 
whence 5 r Dal per reduction there 


comes forth * — == — # x + 24 o, which ſolved, x will be . 
found = 285.7084=N RI and PN = 387.079, PR=481.103t 
— 1225 | I. 


Queſtion 
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Queſtion CLXV. By Mr. John Turner. L. D. 1732. 


Two men, A and B, buy a piece of ground in an unknown 
northern latitude; but it was obſerved that on a certain day in the 
year, alſo unknown, the ſun's altitude upon the ſouth part of the 
meridfan at the ſaid place was 42 307; and upon the north part 
of the meridian, his altitude above the horizon was 4* 307; the li- 
mits of the ground were to be marked out by the ſhadow of the 
vertex of a tree 20 yards high, on that ſame day, when the alti- 
tude of the ſun on each part of the meadow was obſerved as above- 
mentioned. It is required hence to find the latitude of the place, 
and the ſun's declination : and alſo the ſhare of the ground be- 
longing to each man, A being to have for his part the greateſt 
triangle that can be cut out of the ſaid conic ſection (described by 
the ſhadow of the tree's top) B to have the remainder. 


Anſwered by Mr. Robert Fearnſide. 
It is obvious, that the declination of the ſun is equal to half 


the ſum of the meridian altitudes ; that is, 239 go” z and from 
9 | 


hence the latitude is eaſily found to be 719. | 

Now the tree being ſuppoſed to be placed in H, it is evident, 
as the ſun does not ſer, that its a 
ſummit will deſcribe the ellipſe 
AGFDBDA; therefore, by Plane 
Tri metry,. AH will be found = 
a1.826; BH=254.124 ; and (findin 
the altitude of the ſun when due caſt 
or weſt) G H = 43; and conſequently 
FC the ſemi-conugate axis = 79.5. 
Then putting AB = 22, FC=5, . 3 
CES x, DE=y, And, per conics, & — * *:: :5*; 

V= Now I= K . area of the 
triangle DAB muſt be a maximum, which N 
and ordered, * will be = 2 4, and the area of the greateſt tri- 
angle will be = 7124.37 = 2 acres, 3 roods. 32 perches, A's. 
| ſhare ; and 20251.5 = 4 acres, 29 perches, B's ſhare. | 

Mr. Grimmet having diſcovered a new property of the ellipſe, 
after a ſolution to this queſtion, concludes with this other follow- 
ing method. I | ; | 

j * Sup- 
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Suppoſing « circle inſcribed in the ellipſe, then it will be, as the 
radius of the inſcribed circle is to the perpendicular height of the 
equilateral triangle inſcribed therein, ſo is the ſemi-tranlverſe axis 
ot the ellipſe to the perpendicular n of the greateſt triangle 
inſcribed in the ellip 4 

Note. This 3 of the ellipſe may be deduced from page 
62 of this treatiſe, 


Queſtion CLXVI. 35 Thomas G. L. D. 1732. 


Pray, Gentlemen gaugers, be pleaſed to lend 
Your aſſiſtance and aid to a brother and friend; 

Who lately had met with a caſk in his round, 
The content of which by him cannot be found 
From any problem or theorem taught, 
By thoſe who have on ſtereometry wrought ; 
A ſpheriodical fruſtum it ſeemeth to be, 
Whoſe dimenſions are ſuch as hereunder ® you ſee ; 
Hence you are deſir'd to ſhew its content, 

Buy a general rule, and how much of the length 
Is on each fide the greateſt bulk of the caſk ; 

| Which done, will reſolve him in all he does aſk. 


 __ Anſwered by Mr. John Turner. 
* Purthe bong diam. 36 = m, greater head 32 , leder head 
27 2, and waged L- repteſent the difference 
E Gini ene 
will the ſaid diſtances be i and #— x; and by the pro- 
perty of the ellipſe (p- 448 Ward's Introduct.) we have Lag 
2 . TN: -, :: —2ix+f:;mw—s; therefore “ m* 
Tast KW - inf n 21e 
wx — ff +2ifx—5 x, by reduction and tranſpoſition, 
a π - nit —airfx—2tfx=fu—ff, Put 
5 -, and 4 t—21it —21f 26 and Pf -’ 
di then =I —d; and extracting the root x = 


be, ASE 4.10 inches, and 2 x= 8. 20 inches; from 


0. head, 32.0, Leit. bead, 27.0, Dung 36.0, - Length, 45-0» 
| 8 | 


- 
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whence we find the diſtance from the greateſt bulge of the caſk to 
the leſſer head to be 26.6 inches, and to the greater head 18.4 
inches. And the content is 143.9 ale gallons. 


Note. Another method of anſweri his queſtion may be ſeen 
in the Repolitory Solution, p. 63. 59 125 


- -Queſtion CLX VII. By Mr. Chriſtopher Maſon. LD. 17 
| A canon give, that will exhibit fair - } 
All perfect numbers, and alſo declare 
What thoſe from unit to ten millions are? 


© Anſwered by Mr. W. Grimmett. 


If from unity be taken how many numbers "OMA in double pro- 
portion continually, until the whole added together be a prim 
| "Humber; and if this whole be multiplied by the laft term of 
the ſeries which conſtitutes the prime, the product will be a per- 
fe& number, 36 Euclid 9. 

From ſuch a ſeries it may be obſerved; that any term made leſs 
by unity, will be =. the ſum of all the preceding terms: — 
therefore 8 = 2, and x = its variable — (for in the 
operation it will re er I, in the next 2, and then 3, &c.) till 


4 


a be raiſed to 4 eee ain may be a prime 
n Thus, | | wp | 
15 J hoon Y 5 de num. 
2 A | Him 1x af S = | fot mm 
5 a0 | | unding. 
. 6, Kc. . — diminutive. 


Whence th pete numbers are 6, 28, — 2616, 8128, 
bake I 2 „ 523776, 2096128, and 8386560, al cho pets 
bers required per queſtion. 3 


— Atkby piwik dard» c9e6 | 
Te Canon If from 53 FR 
bree 


| and that remainder be a prime number, multip 
a. and that product will be a perfect anden 
43 Mr 
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r. Robert Fearnſide's Anſwer. 

Let Fly be the number ſought, its aliquot will be 1 + y ＋ y* 
+9, &e. till the exponent becomes u, and x +- yx + y* x + 
97 &, until the exponent be likewiſe », then, from the nature 
of a perfect number 1 $ +3 + * +53, &c. + x+yx +5*x 
+353x+.,94 x, Kc, = y*x, and conſequently we have x. = 
= =_ — — _— Now that x may be a whole number, 
It is requiſite that y*— 1 — 5, &c. be=1; which can only 
happen when y = 2; whence the canon required becomes 2” x. 
If „ = 1, x will be 1 + 2, and the firſt perfect number 6; 
if z=2, x will be 1 +2 ＋ 4, and the ſecond perfect number 
will be = 283 if # = 4, the third perfect number 496 if 
#= 6, the fourth perfect number is 81233 if „ = 8, the fifth 
number is 130816 ; 23 = 10, the ſixth number will be 2196128, 
which are al all the perfect numbers from unity to ten millions. 

Woolfus, in bes Elem. Math. ſuppoſes n to be ſucceſſively the 
numbers 1, a, 3, 4, 6, &c. which will not hold when u is ſup- 
Za the odd numbers 3, 5, 7, 9, &c. and Mr. Cunn's rule 

r finding a perfect number will not find all the above numbers. 
(See p. 12, of his Treatiſe on Fractions, ) 

Perfect numbers may be found by this theorem, 24 .— 
2 is a number of that kind, # being any even number at plea. 
ſure. If n o, then 2 — 25 becomes 1, probably the firſt 
perfect number in nature. If n=1, (which is the only caſe in which 
an odd number can be ſubſtituted for n) then the above N 
Will produce 6, for the next perfect number after unity. If 's = 
| + * &. we get 28, 496, and 8128, &c. | 


tie, CLXVIIT. By My. Turner. L. D. 1732. 


13A be a triangle whoſe three ſides are given, viz. 41g, 
rg, and 488. And upon the three angular points as centers, let 
there be deſcribed three circles, whoſe radii are 1 30, 80, and 70. 
Let a fourth circle be drawn, which ſhall touch theſe three circles; 


K is Re to find irs diameter ? 
Note, All perfect numbers above 6, r 35 ans 


' unity ors for « remainder | 
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Auſwered by the Propoſer. 


Having the three ſides of the triangle, the perpendicular F a, 
and — Dy and En may — 

Draw CS perpendicular to D E, and C Perpendieular Fn, 
and put cr ct c 4, (1M = 
Ss gd, mn =cS=u, Dr = 130 
=r, FU = o = Et=z80=a, 
F = 345.8 = b, En= o. c, 
and D 343 d Then is 
DS=d—sg and ES=c—e; 
alſo Fm=b—« Then * + 
21a T A - 2de e ＋ , 
m2] TA == ice“ 
+&, and * ＋ 2 T 
25 TH 9TH per 47 Euclid 1. 
ſubtract the third equation from the 
firſt, and tranſpoſe the terms, and dividing by 2 b, we © ſhall have 

— 12 2 4 | — 
En, 2 1274 22 * 242.2 Put 24 


=f, and 21 —25=g; then we get AH and . 


= Ian ſubtract the ſe- 


4 b 
cond equation from the firſt, and tranſpoſing makes 2 de + 2ce 
=#—&—rm+= +21 a—276. Put2d+2c = 5, 
4 - — += =k and 22 —2r=—1; then e = 


= and * = , in the firſt equation ſubſti- 


tute the value of «* found; then, r* + 2 aT = —24e 
HNL: Leue, 4 5 4 


reibe Fee 
4 +4fde-8Þ de4dgae; put 4˙ +44 n and 
4d -S = and 4d g == AHS re -4 at 
g 27g f- 4A ν ne T pe for e and , 
put the values above found, „ 
eee eee ö 


Pp 2 4 
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| 2 8 r 4 
4277. 2217 fb 
g * > _ 42 mi 

2 — 2 1 —4 * þ* 
— 4 — 245. 


Mr. George Brown, _ — the true anſwer in a very con- 
ciſe way, ſays, ſince it is not limited how the three circles-ſhal} be 
placed on the angular points, it will admit of fo many anſwers 


as the circles are to be varied. 

The ſame anſwered by My. Richard Lovatt. 

—_— — — enter 

. Put þ = Eg 14 = =D 1 e — 
= : *:p=2=; anda=CB. Then, per axiom 4, 
b—ad=pE, and - a F, and CF will be the dia- 
meter of a circle, whoſe periphery will paſs through m, C, F; 
and (20 Euclid 3.) the angle at the center, v, is double to the 
angle F. av the periphery; alſo (5 Euclid 1.) the angle v 
vnn p. Put Bh fine of the angle vn E ſine of the angle 
mvp 112% 667; then þ: 7 : 5 3 =p; and, by that 
noble theorem, which I mentioned in the Ladies Diary for 1731, 
| Queſtion 14 we have this analogy, „ — 4 dx n —am: 

b—od—n+am 0h —bÞadb n— PL 
— EY $6 — 2 2 + ifs 
and Xb—adxXn—am= CEN DES PE? X. 


2 26 * 
2 —— = |. T2 In numbers, 1682 * + 9.071, a = 


9473.58 + 1023.9, 4 = vV 53 140.3 — 27 = 224.273; hence 
| | | 224773 
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$24:773 — 70 = 154-273 = Cr, which doubled, is the diame- 
ter 308.56 of the circle required, 


Repoſitory Remark, 


Notwithſtanding theſe ſolutions agree exactly as to the diame- 
ter of the required circle, yet we entertain ſome ſuſpicion of their 
being both defective. The propoſer ſays, this queſtion is taken 
from lemma 16, book 1, of fir Iſaac Newton's Principia, where 
the geometrical conſtruction may be feen,” and which is there ef- 
fected by means of two hyperbolas. Now it is not very probable 
that ſir Iſaac Newton would have introduced the hyperbola in the 
conſtruction of a problem which could fo readily have been per- 
formed by the interſection of a right-line and circle, as certainly is 
the caſe, if eicher of the above ſolutions be juſt ; however this 
may be, we leave it to the conſideration of our readers, and pro- 
eeed to the | 

Repoſitory Solution. 


Let A, B. and D be the centers of the three given cireles ; 
then about the center D deſcribe 
a circle with a radius equal to the 
ſam or difference of the radii of 
the firſt and third circles: and 
about the center B, with the ra- 
diug BG, equal to the ſum or 

difference of the radir of the 
- firſt and fecond circles: and 
through A deſcribe a circle AGF 
touching the circles, BD in 
the points G, F; then a cirele 
deſcribed about E, with a ra- 
dius equal to AE + AH, will 
touch the three given eircles in 
the points H, M and E. 


* To deſcribe a circle GBI ien pe 
Te ode eget throogh a girew point I, to touch the two 


Join 
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Join the centers K, L of the given circles, and draw 8 TM 
to touch both circles in Sand T, Ba? 

and meeting A LR produced in 
M. Now it may be eaſily proved 
that if from M any right line, as 
MB, be drawn through both 
circles, the ſegments ſo cut off 
will be ſimilar. Draw. MI, and 
divide it in N, fo that MIx MN 
* equal to M Ri MA; 
and through I N, draw a circle 
BGI touching the circle ABCD, 
and let B be the point of con- 
tact. Join B M, cutting the 
circles in B, C, F, G; then M 
MGxMB=MRxXMA= . | 

MN x MI; wherefore the points N, I, B, and G are in the 
ſame circle: but G is alſo in the circle E FG R; wherefore 
the circles E FG R, IB GN, do mutually cut one another, or 
touch in G, but B NI, BCD, touch in B; wherefore the ſeg- 
ments BG, BC, are ſimilar. But FG, B C are ſimilar; 
wherefore FG, BG are ſimilar, and fo the circles E F G, 
IB G, do touch in the point G. i 


Queſtion CLXIX. By Mr. Chriſtopher Maſon. L., D. 1732. 


I once ſupinely trifling time away 

With two old quondams, ho at dice would play, 
Each ſtak'd his guinea, fifteen up the game; 

And I by chance had juſt got ten o'th* ſame. 
The other two had not ſuch luck to thrive ; 

For one was eight, the other was but five: 
When they propos'd no farther to advance, 

But part the ſtakes according to each chance. 

And I well weighing gameſters fickle caſe, 

With feign'd denial did their choice embrace. 

I now defire ſome artiſt to unfold, 

How much each gameſter is to have.o'th* gold? 


Anſwered 
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Anſwered by Mr. Robert Fearnſide. 


Let A, B, C, repreſent the three players, A wants 5 of 
being up, B 7, and C 10. Now it is plain the game will be 
ended in 20 throws at moſt, (for if A $108. 4 Bo, and Cg, 
they will each want one of being up, and conſequently the next 
throw terminates the game) then AB ＋ C muſt be raiſed to 
the 2oth power; and as the players here are ſuppoſed equal, the 
co-efficients of every term where the fifth power of A and up- 
wards, including the 2oth, is found, are to be added together, 
as alſo the co- efficients where the ſeventh power of B and upwards. 
is found, and the co-efficients of the 10th power of C and up- 
wards are to be added alſo together; theſe three totals will be in 

oportion to one another, as the reſpective ſhares they are to. 


r 
2 of the guineas. : 


He who got 10, muſt have — 0 bj 
He who got 8, mult have - <- += 1 
He who got 5, muſt hive - <- = of + 
The Prize Queſtion: By Mr. Robert Fearnſide. L. D. 173222. 

A whimſical merchant of late did import 8 

Than huſineſs, more for diverſion and ſport, 
Cylindric and conical poles not a few, Y 
Whoſe “ dimenſions in part you have here in full view.. 
Now it happen'd, as with him one ev'ning I fat, 

By degrees did begin mathematical chat, E 

Till by ſome how or other this bargain at laſt, 

Gave riſe to this queſtion, he flarted in haſte. 

The greateſt of thoſe ſort of poles I would know; 

That's poſſible up this fame chimney to go, 
„ Whoſe width, I remember, when meaſur'd; to: be- 

« Juſt forty-eight inches at the mantle tree; 

And likewiſe between the ſaid tree and the floor- 

The diſtance was found to be twice as much more: 

The man who the eaſieſt method can ſhew, 2 

On demand, twelve Diaries may claim as his due. 


»The baſes of the cylindric poles were 12 inches, and the fides of the reQi- 
conical cones, were to their baſes as 4 to 1. Half 


6 o wy > 


» Ow BP 
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Half aflur'd of ſucceſs, I refolv'd to begin 
His queſtion to ſolve, and the Diaries to win; 
But I found, after all, to my grief and vexation, 
The X's quite vaniſh'd out of my equation. 
Therefore, Ladies, the manner to ſolve it pray ſhew, 
And when reading the Diaries I'll think upon you. 


Anſwered, — Let NT repreſent the floor, and ADE NM the 
chimney ; then put BC=9g, 
ED=6b, DIe, LBS x. 
Now, fimilar triangles x : 4 
5 4 Zen and 4 2225 
:**= AD. After the ſame | 
manner. of reaſoning we ſhall 
find A , Cl= 


E C—x; NH 1 
which muſt be a maximum; res lag : ; 
conſequently put into fluxions, &c. the following equation will 


come out, 1. e. 
Er- eo, brought 


into numbers, and reduced, x = 14 feet 7 inches 2 tenths, the 
length of the cylindric pole. jc | 


| 
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For the conical Pole. 


Let ED, DIS andr=4, CD=#, HO =27; then 
I:r::29: 2ry=HC; nn, 1 „ (putting 
Ari) a8279:n9:: | 

29:2 = PH; PO=LZ3 a1 


again, x: Vn + 1 a 
Vr, nr Ty | 

5 7 conſequently | . 
3 e & * 


ve get o I | 
Now it is evident that GC ys 4 


—— 4 — * M x* muſt he a maximum, which in fluxions, 
2532 ben 


&c. produces x + —— x + — x be. brought into 


numbers, and reduced, gives x = 44.88 inches, and GC = 
168.48 inches = 14 feet © inches 48, the length of the conical 
pole required. 


Queſtion cLxx. By Mr. | William Grimmett. L. D. 1733. 


In a certain dictionary, under the word conoid, it is ſaid,” the 
ſolidity of an hyperbolic conoid is to its circumſeribing cylinder 
as 3 to 10; and in an Appendix of fluxions the ſame is alſo\ 
aſſerted ; which 1s certainly falſe. Be pleaſed therefore to inveſ- 
tigate the expreſſion that does expound their ratio; and when 
you are in this way of thinking, ſuppoſe the generating hyper- 
bola to become the plare of a weſt-declining dial, in the laticude. 
of 50® North, and the focus to be the center of the ſame, in 
which, if you ere a wire perpendicular to the plane, the ſun” 
on its firſt ſhining on the * the r2th of May, . caſt the 


Qq 
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ſhadow of the wire ſo erected, exactly on the hour - line of 8. 


Quere the declination of the plane. 

Anſwered. — Let the abſciſſa of the hyperbola be = #, the 
eorreſpondent ſemi-ordinate = y,, the parameter = 6b, the tranſ- 
verſe axe a, then by the nature of the curve * = x +- 
= and by the doctrine of fluxions, E. g + {== will expreſs 
the ſolidity of a conoid, whoſe altitude is , and the radius of 

its baſe Sy; and the ſolidiry of its. circumſcribing cylinder will 
* 2 7 N 
be expreſſed by LEA +* 2-4 Conſequently their ratio will be 


278 

 expreſied by 2 + x to 3 4+ 3% which is agreeable to that de- 

duced from the method of indiviſibles. x 

| If we conſider ſuch a one, whoſe altitude is equal to the tranſ- 

verſe axe of the generating hy > the ratio will be ex- 
| ' pounded by that of 5 to 12. When the ſun is in the plane of 
any dial, the ſhadow of the ſtyle, and that of a wire erected 
Err to the plane of the dial in the center thereof will 

be coincident. | Wer ey, 


11 14 Demonſfiration.. | 


K 
\\ 


let ABDD repreſene the plane of a dial coincident with 


8 r to be the 
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center of that dial) ; conſequently when the ſun is in the plane, 
the ſhadow of a ſtyle (however inclined) - and the ry of a 
wire erected perpendicular to the plane of the dial in the center 
thereof will be co-incident. Q. E. D. 

Therefore from the latitude of 50® N. the declination on the 
12th of May and hour of VIII. fad the azimuth of the ſun 
from the- north _ to 99® 48”, and is the declination of the 
plane of the dial from that point. 


Mr. Fearnfide has given the ſame anſwer. Mr. T urner, Mr, 
Smedlev, Mr. Ommanney, Mr. Dunthorne, and ſome others, make 
the declination ge 9/, and the azimuth 802 46", 


Aue CLXXI. By Mr, Samuel Aſhby. L. D. 1733. 


You that would know the art and myſtery 
f mathematics, learn geometry. Ev 
The firſt fix books of Euclid are the beſt; | 
Which being known, youll eaſy learn the reſt. 
And then, to put in practice what you know, 
Obſerve a propoſition here below z 

On which, if you'll be pleas'd ſome time wlpend, © 

_Yowll much oblige your mathematic friend, 


If u each AB and BC, 4 * an 
be "deve ©. R BD. and BE; * 1 
and the lines DC and E A, where 
they cut the ſaid legs at F and G. 
I ſay, BF and BG are equal, and 
are each a mean rtional be- 
tween the ſegments AF and CG; 
that is, AF: FB:: FB: G C, &c. 
— the demonſtration geometri-„ 

yo | 


fewer by Nb Robect ran 


It is plain, by ſimilar triangles, that AB+CB:AB::BC 

: FB. Again, CB+AB: BC::AB: GB; by permuta- 

tion CB+AB: AB::BC: f For 
242 ' the 


a \ 


K 


double the angle B S C, and an ifoſceles, it is — 
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the other pu of the demonſtration, by fimilar triangles, A B 


(AD): AF:: BC: BF, and AB:BG::BC(=CEt):CG. 
Therefore A F: BG :: BE: CG, or AF: FB:: FB: GC. 


Queſtion CL XXII. By Mr. Geo. Brown. L. D. 1733. 


One morning fair bright Phebus did diſplay 
His glorious rays over the northern ſeas. 

There from a port in * fifty-one degrees, - | 
Three ps were ſaid, their F courſe as here you ſee; 
Then each ſhip chang'd her courſe, and did another get; 
And when an equal diſtance run, they all did meet, 

Now each ſhip's ſecond courſe and diſtance run, 

Likewiſe the ſame from whence they firſt did come 

Unto this place where now they lie, | 
With its latitude, is what you're to deſcry ? 


Anſwered by Mr. John Turner. 

This is altogether ſolved by Plane Trigonometry. For firſt, 
in the triangles BAS, CAS, there is given 
two ſides and a contained angle, to find BS, 75 
and the angle BSA, and CS and the angle . 
CSE; add theſe two angles found together, } 
and then you will have, in the triangle BS C, N 
two ſides and a Contained angle, to find B C | 
now in the triangle BAC, the angle at 1 is B | 


o 


ANG, 
eaſy to find Buy CNS 19.44 le SN / 
each ſhip's ſecond diſtance run, from B, 8, C, | | 
to meet at 2. Again, in the triangle ABC ; 8 
find the angles ABC and A CB, to which 
add the angles CBA, B Cu, we find that the ſecond courſe of the 
firſt ſhip ſteered 8. S. W. from B to 3, is E. by N. 57% 267 E. 
Second ſhip, S. E. from C to # is W. S. W. 1 37/7 W. Third 
ſhip, S. S. E. from S to =, is N. W. 3% 127 N. 

Laſtly, in the triangle B A », there is given B A, B , and the 
angle contained, to find A » = 31.4 leagues, the diſtance from 


* Of latitude... 18. E. 33,8, 8. 8. E. 49, 8.8, W. 35-5 leagues, 
Fo : | | | the 


— 
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the port A to where they all meet: and by the angle B A 
found the courſe from A to n is S. by E. 34/ ſoutherly. The 
| difference of latitude of the ſhips when at u, = 30.7 leagues. 


Queſtion CLXXIII. By Mr. Chriſtopher Hall. L. D. 1733. 


Suppoſe the ſum of two right lines, 

Such as the margin now defines (3054-75 inches. 
The third line then I fain would know? 

That will the greateſt area ſhew, 

For that exactly will deſcry, 

The height of All Saints at Derby. 


Anſwered. Put d = 3054.75, x for one of 1 ſides, then will 


d — x repreſent the other; let z repreſent the fine, of the * | 
t 


(radius 1) contained by thoſe ſides; then will the atea of 
triangle be as dx — #x2, in fluxions, with z conſtant, 


gives 42 =2 xXx, and conſequently x = 2. which being 


ſubſtituted for x in the expreſſion of the area produces 

e which is evidently the greateſt poſlible 

when z is ſo, and therefore the required triangle becomes an 

iſoſceles right angled triangle, whoſe hypothenuſe Is 60 IRS, the 
* 


exact height of All: Saints Tower. 


_"—_ CLXXIV. By Mr. John Turner. L. D. 1733- 


T wo ſhips ſail from a certain 333 to ſea, 
Unto two ports, whoſe latitu | 
The firſt ſhe ſails between the four and eaſt, 
The other makes her way *rwixt ſouth and weſt. 
If both their courſes you together join, | 
Twill make degrees one hundred and twelve, and mi- 
| nutes twenty-nine, 
The ſhip's departure, which to the eaſtward went, 
Is miles two hundred twenty-nine, and ſeven- tenths. 
Their diſtances muſt this ꝰ proportion bear, 
. Unto each other; whence 1 pray declare 


As 12 to r * 
N. B. They anined in he a. of 35 3% nonth 4 


5 


"A Each 


a 
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6 - Fach ſhip's true courſe, departure, diftance run, 


And latitude of the port where they begun? 
Anſwered by Mr. Fearnſide. 8 


Put ) D 4 TD Nat. ſine of the comp. of the ſum of 


courſes 1129 297 to 180® = c, | 
co-line = a, radius =1, x = N , [e 
AF. Thena:x::1:AD= 


and DF=— BA. 


= (putting p* = 1 + 


AN. 5272 B D. 2 - BC, per ſimilar tri- 


angles, px: * + a 2 px—b, and therefore, multiplying 
þb a* 


extremes and Mee, we get # = ————x=134-28 miles. 


Conſequently" BY = 842.6 miles, AD= 351.15 miles BC = 
799. 79 miles, de angle AB CZ 18* 12/14”, BAC= 71.37, 
CAPS 4o? 51, and the latitude 31 457. | 
/ The Propeſer gives this c M . 

Aſſume any two lines, as A 8, At, in the ratio of 12 to 5, and 
let them contain the given angle S A #: produce the lines indefi- 
nitely, and let fall A v perpendicular to S #, and at the diſtance 
of 230 equal parts from a ſcale, draw a parallel to Av, as 
VP; and where it cuts A # produced, as at D, draw DC pa- 
rallel to #S; and where it meets, A S produced will form the 

triangle required. E e 
Solution, —A S, AT being aſſumed =any numbers (taken from 
a fcale of equal parts) in the ratio of 12 to 5, and the angie con- 
a "_ tained 


% 


7 
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tained given; find Sr, and thence ur and u A; and then it will 
be, as vt: uA: :* B: A; from whence all the reſt are eaſily 
known. 

The courſe of one 4 is S. 712 38” weſterly ; diſtance run, 
843.7 miles; the other 8. 

ot the port ſailed from, 40 N.: difference of latitude 266 miles. 


4052“; eaſterly, 351.5 miles: lat. 


Queſtion CL XXV. By A. Richard Lovatt. L. D. 1733. 


When mighty Newton the foundation laid 

Of his myſterious art; none could invade 

Nor take from him the honour which was due; 

Great Britain's ſons will long his works purſue. 
By curious theorems: he the moon could trace, . 

And her true motion give in every place; 

The greateſt areas he with eaſe could ſhew ;. 


It is from him alone the art we owe; 3000 
And to confirm the ſame, let us ſu 12 — 5 — 2000 
The greateſt area that can be chose 1 1500 
By four right right lines, ſuch as the margin ſhews. 4 


He that a theorem gives, ſhall have his name 
Recorded in the ladies book of fame. * 


Quere «, and the greateſt areas Yphe., 
Anfwered by the Pr oper. 


Given AD =/3000=m; DB = 2000 ; BC = 1500= 2p> 


Put B/ DB NJ AD—DB =d;. 
AB 2x; required AC, and the 


greateſt area. Ihen, by 4 & 47 —_ | OS 
4x mW - - 2d x*— a}. 
we have / —̃ 
= area of ADB; and px = area 
A B C, which is a right angle 15 | 
when the zium becomes. a. C' — 4. 


maximum. hen in fluxions, 
2m * -den 


TV x -at-2dx =O 


= 6: Subt. 2 1 41 then we 
; g » 43 
have * — 2 * + 4 iG FEI —o 


This 


\\ 
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This adfected equation will be reduced to a quadratic, & — 


11875000 = 5217800# = 4134-343; AC = 4398.1; and the 


N area 59:1925-2575. 


| The Prize Queſtion Þy Mr. Fearnſide. L.D. 1733 | 


A young lady for ſome time a meadow has own'd, 
la form of a right angled triangle found; g 
* Whoſe baſe I could meaſure, and found it to be | 
Chains ninety and five, and liaks twenty and three: 
But the other two ſides were with water o'erflown, 
So their lengths, though attempted, then could not be known. 
Nov a ditch iſſuing out from the ꝰ angle at th' baſe, 
Made with the hypothenuſe fiiteen degrees; 
And in the cathetus a tree I eſpy'd, 
Which in two equal parts did exactly divide 
bat part of the ſaid perpendicular, or ſpace 
Included *twixt where the ditch croſs'd it, and baſe, 
And if to the oppoſite corner you draw, . 
Or ſuppoſe a line drawn, from the tree, you muſt know, 
It equally cuts the whole angle in two. | 


Now by will it was order'd, that who of this meadow 


Could 603 | Ar might marry the lady. 
An admirer We been, and there's nothing remains 


But this to cothpenſate my care and my pains. 
Therefore if by theſe hints you aught can advance, 
At the wedding, fair Ladies, I invite you to Vance”. 


* i.e. . wo 


% * 


\ " 


 Mivr#twarrch: reise "265 


Anſwered —Given, BC=9: 5.23 G = ö. ts of he angle * 
ABD = 159 =s, x for the ſine of be 4) NAY. 
9 BE, ESC we , PAT WT 

tio angles A are equals "+ 
andDE=—EC; hence 1 x#1 2 2 * 


\ SCE, - —.— A* DC. Hape 
. 1- X* X 1— * ' 


Euclid h. BDS a atk . 
Again, 3: B B. DE = 


Again, co- fine df double the angle E'BC eit by, bd v ; 


e en 


Then by Euclid. 3, 6, BC: BA: 27 TAE, which 
cally expreſſed, S bet 4 — 
— = 0 reduced, the ſine of the angle EBC will be 


hey 


to be 34 277 47“, and C A=247-13: e Ve 


Aw meadow will. be e * RP 


2h ta 5 beauty beſide, | 
2 but of being = WS OE, 
* riz'd her over one Mayr.. 

And Gn 200 kes Tak Rt 


| diſpateh d him for RE 
N Bor how een 2 wee 
That the parſon a lice — 48 "roy 8 


Hier e ae could tell, 
. Was cauſe tht this fatal diſaſter befell. 
Therefore, Ladies, their humble requeſt is, youll 

ſh . 
And a general method 25 
de bas tay never be nooplnrd again 


. 28 * 1h, 3 N = 


"AY 


= 


4 
- % 
9 - , 4 ae * 
. - l . . SA « 
2 8 1 * ” : * = 9 
* 1 L - ks 
an 
b = \ = 
2 = F - bd — g 
3 
. : . 
\ - 
: 2 „ 
. =- - p 


Fe 
2 | 
Fg 
. > 
9 
y f 
i 
> | 
2 
— ; 
_ 
X 
2 = 
Yy 
#4 
* © 
g a 
= 


: 


number 2, and the Roman Indiction 4'; therefore if to 


the correſponden 


ger = equal any gu 
297465 and therefore-x = 532 7 + 121, New from the ſe- 


' 
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Anil by My. Richard Dunthorne. 
The ſolution to this queſtiom is in Keil's Aſtronomy, lect. 29, 


FP. 370, 380, by finding three numbers, 25 5. 420 y, and 542 2, 


So that the firſt divided by 28, leaves the cyele of the fun à re- 
mainder; the fecond by 19, leaves the golden number ; the third 
by 15 leaves the indiction. Then if the ſum of theſe numbers 


be divided by 7980, the remainder will be the year of the Ju- 


Ban period required. Or, the cycle of the ſun, 18, muſt be 
multiplied by 4845 ; the golden number. 8, by 4200; and the 
indiction, 10, by 6916 the ſum, 189970, of theſe products di- 
vided by 7980, leaves 64307 the Julian period, from which ſub- 


tract 4713, wich was the Julian period at our Saviour's birth, 


leaves 1717, the year required in anſwer to the queſtion. 
4. 4. Repoſrory Solution. |. 


— 


ern 624 ; | +5. $223; }, 
Alt the birth of Chrift the cycle of the ſun was 10, the/golden 
e cur- 


rent year of Chriſt we add 9, 2, and 3, the reſpective remainders 
after having divided thoſe ſums by 28, 19, and: 13, will ſhew 
t cycles required. This premiſed, let x be that 


year of the C — which 1 lady was born ; then, 
per queſtions T2 —_ , and — muſt de 
whole numbers; make theſe expreſſions equal to , 1, and p, 
then we have from "rhe te firſt 28 . = 191 +7; from 


* 19 n— 


at pleaſurez. let LITER = 


_ 


e e r 2 2) upcil ve 


col te e ankate pn ee 
again it will not be difficult to trace; the value of 7, until we get, 


„ = 155+ 3, . being any number at pleafiire); whence x = 


532 7-+ 121, becomes (by ſubſtitution, 15 5 + 3 inſtead of 7) 


equal to 79807 L 171); wherein, if we rake's =o, we get 271 
the required year in which the lady was born. N. 


„ \ 7 NN £ 6 : i 
$2 : b. » * * 


0 1 * 
. 
: . 
a 105 
i 1 : 0 
N _- 
- p n : 
- 5 . \ 4 n 
® 
- 
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e CLXXVIL I) Mr. John Grundy. L. D. 1734 


5 Whillt 1 was ſurveying for his grace the Duke of Bueceleugh, 
it was my chance to meet with a piece of land in the form of a. 
'reQaogle,,or long ſquare; and the proportions were ſuch, that if 


it had been two. perches broader, and three longer, it would have 


been ſixty- four perches larger than before. But, on the contrary, 
if it had been three perches broader, and two longer, it would then 


be lixty-cight perches larger than it. was by m fury uere 
| FEI 0} BY e eee Ing NN = 8 


"ku T / Anfwered by Eumencs Pamphilas, | 


Let x S length, 2 S breadth ; then, per queſtion, x2z+32 
+ 2x 46 =x 2+ 64 and xx +2z+3x+6=xz + 68 
their difference gives x —Z = 4, whence Z = # — 4; this be- 
ing ſubſtituted or æ, there comes out & EA — 6 = x*—4 x 


+64, or 5#= 703, 8 14 perches, the length, * 
„ — 4 = 10 perches, the breadth; xz = . or 

F rood 20 r the content. Mb. T th 
ee cx vin. By Mr. Jahn Turber, L. b. ne. 


The dimenſions of a conical fruſtum are 1 
2 be ſuch as here - under; from whence 1'd — ben 
teſt cylinder that can be inſcribed therein; 
D diameter, and height I do mean. 


#0 


- Ad if 8 we again ! ws 


Suppoſe the ſaid fruſtum to be cut by a plane Wks 
"This che leſs diameter's extremity, - fs oP 
And parallel to the cone's axe ; be ſo kind, 

The to lid content of each part for to find ? en 


„ ee greater dam. of th hen. CD | 
: Leſs diam. A B #4 25 
| W un 39 
mo e e een 240171: eee * 1 


. 
i 5 4 
* © 
* 
\ Rr4 
. — , \ | | 
4 Y , j 
* 


— 


- — — — —— >. r 


- '», Burthe ſolidiry n 


5 = 2 inchie Again, . 


3 Xds, i in Renten d 1 hl 1 


| _ 1 10 * and v = 3a, t 
ment Ae. (by p. 404 of Ward, or much eaſier by a table of ; 


17 , 

"= * 

* 0 = - 
, 39725 * — - 
AY 2 * "I. . =__ - *, a 

* "A 
. 
% - 


208 Tuz Dianian,. Raros3TORrys On, 


Ae ly thePropolere,. 
i geg ba ths height of ih mol cone By. Por n. 


SD, CSU A. 
2d. Then, by ſimilar 71 "up 


es, a8 * 1 ; K Heidl. | 
Be bx +bo=dx. And 


2 2 2253 conſequent- : 


t = BN b=AP, 4 
e * =1nW, che height 


| of php gronnys; (planter age . ; 2 : 


32: 9 — * : PLE = pg. 84 U. — 4 


Aer ö "Io 


—4dÞ pax A pm >, 2 5 
o. Divide all by 40 , nd 
3 — 4 px o therefore. NS =; 3 inci, 
the epinder' * ae dee its bac 29. 15 re 


2, and Pg = 32, being given 2 g 4 i ond 


ſegments) is to ggg ſquare inches : which multiply 


24 75 18. 333.4 tran 
I | 


1 7 Sade alius . 
- Gg = 33 the abſciſſa; C Q, the tranſverſe ſemi- axis = 25; 


Qy=gi= 55: AP 24 N | The hyperbolic logarithm of 
i is 1 426614 8. Liay- the arca of the. hyper- 


1 ner . = 721 62 ee, which i aon. 


e er & 


| 


MATIC MATTOAL RIAA 309 8 f 
traction of Dr. Wallis's 2 of the hyperbola, p. g28 of „ 
his Algebra; this multiplied by 3 »g, the perpe ndicular altitude r 
of the pyramid E 43 FL gives 2405-40, its 22. Subtract this N 
SO Cve m the pyramid A By A, the remainder 
is the content of the ungula or cuneus A veC A = 37524 cubic. 
inches, which was 8 And laſtly, if you ſubtract this 
from the content of conic fruſtum ABP. which is ea- 
fily found = 25258.46, the remainder is the ſolidity of the other 
ENT eO S 21506. os inches, | & 


| Queſtion CL XXIX. By Mr. Chriſtopher Maſon, L.D. 17346. 


I deing lately in a timber- ard. 
| via bock and beans, ad ings ly prepr | 
There a young artiſt did my-aid implore, | | 
XA piece to meaſure he ne er met beforeQ. | . 
6 04 | He'd read moſt authors which on-olids creat ;. 
Yer this quaint ſolid did his {kill defeat. 2 
Four regular equal faces it did bear, r 
They bounded by iſofceles, triaugles were. 3 \ 
T bree feet each baſe, or ſhorteſt {ide did county, | | 
T The legs, or longeſt, did to five amount. $i 
a be eee A | 


This body ſeems to agree with Folds definition of a pyra· BE, 4, * 
6 mig, per 47 Euclid, I, £6— 22 A the perpendicular of oe 8 * 
of the ĩſoſceles triangles z and if the body be conceived to, be dl. | 1 ö 


vided into two equal parts by à triangular plane, two fides- 
which. are the perpendiculars above, and the third => 4= 3; Then. | 


| by the 14th prop. of Kits Pl Trig: Je E, a Al 
e i; th dence th (ans fe ue The | a 
| 23 , rectangle | 5 1 | 


l 
N 

20 

- * 


— 


Ws: 


4 


yoo. 5 Tax DIARLAN Ranenironrs On, 


* 


rectangle of the means divided by the firſt extreme = / — 22 


3 ſegments ne. 
wy =D r 

. * e b 20 OF 2 

TJ: 


rms baren and 1 . —5 = 1. eB. 99 ＋.—— . 


= leſr ſegment 3 1 — pup = tie penn beg 
Ser = area of the triangular baſe of 


this triangle, and; 55 


the ſolid body; alequeny APES xz b. de [2 
=6.791536746, Sc. © L 


: he Bs 


The folid may be conſidered as an obli tetraedron, whoſe 
perpendicular erh i thus determined: = the p wing of the 
8 a (quare of half the baſe N 
root of the remainder, TY (with 
that root) upon BD, equal to the . 
given baſe, deſcribe the iſoceles tri - | 
angle BAD; let fall the perpen - · 
diculars BE and AC; 1:54 | 
of theſe a he perpendicular hoe | 
"ID | 
of the ſolid, and is "ul % | 
by ſimilar tri Jof which be- 
2 multiplied by che area of one 
1 aeg rend gs mera 


* 


* 


ae % 7 1, Rar tn 317 


— be cat from: priſm moe 
or, if a piece of ſtiff paper or paſte. - 


—baard be cut according to the follow- 
ure, and folded in the lines 
1 5 5 and ca, ſo as cf and ce 
coincide or make but one line, and 
touches the joined rg e and , it 
will perfectly _— at the body pro- 
poſed in the que Ts 


© Queſtion CLXIV. By Mr. J. Bulman, I. D. 4934; 
Ata certain place in northern latitude the ſun was obſerved to 

riſe exactly at 3 h. 58 m. and at fix O clock his altitude was taken 

the ſame morning, and found to be 115 deg, 20 min. his decli- 


nation being then north, Required the latitude of the place where, 
and day of the 1 when, thoſe obſervations were made? 


' Aufwered by Mr. N. Ons. % 5 
Put 3 altitude at 6; d= —_ diff. „ =. dae of the lati- 


rude, radius 1 then vf =7\= its-line ; then, per ſpherics, 


477; © = fine enen e of ta 


52 D 


ee, He : , = tang; gelen | 


12 


e en date Ra 5 rh, ur 24 
gen N CY _ 


CY a == ny” 


tion reduced, gives e E O 5=" 
an = the fine o "uf 41” 22”), wr 29's required ; and 


clination = = 189. 
* Qs. 


"45% den fo. May W 


| 
| 
| 


——— — — — 


— — —— — — — —— — —— 


3 


being almoſt 1 * and the eſtatt 1 have to leave amon thy | 


LE Tux Wasa besass rens on 
Mr, ein Turner has given a. curious ſolution to this queſtion, 
both trigonometrically and analytically, where he makes the ſunꝰs 
declination nocth 180 275 the laticude of the Pg 8 | 


Dee, CLAXXI. By Mr. John Grundy. LD. 1734 | 


A gentlewan, who was a'great lover of the a, bad 2 
large Stake, which lay in fqur ſeveral entire manors, of which he 
had drawn four ſeveral maps. Now he, by his often looking over 

I the contents of theſe maps. found the quantity of acres . 


to each of theſe, would make four numbers in continued 


tion; whereof the ſum of the two middlemoſt numbers i 5 1152; 
and that of the two extremes; 78. He Miag on his death-bed, 
called his fout ſons to him, layin My dear children, m my glaſs 


was for the moſt ined by my own induſtry, and ſo entirely 

at my own dif) 1.1 that leave it amongſt you with this proy 

- that he that . — 95 above queſtion firſt, ſhall have the e | 
manor for his ſhare ;' and ſo the reſt of you the others, 


cd your birthright. r 


_— — — 


D quettion is camp one of ds Av or 
-Rafkihed Algebra z the firtt ſhare is 1.536 ; the ſeeond 768; * 
in 3843. the fourth 192 «cres. 


Ser ere b e 79. 


The Prige Queſtion ty Mer. Maſon. I. D. 1. 


2 e in wealth abound, 

to u with, with earthly bleſſings crown'd; © 
| Brecon reſſion and perfidious gain, 

Tre Briton like, Geh * mien. 
On a fair lite aftately fabric raid. * 
| Whoſe yiew | Wren or Vanbrugh would have para, Fs 
22 h on the riotth, fine tural groves ariſe, 5 i 
N e 92 
glades grottos, oteſque wor n 

Dee Al fours ound th yu : 


AS. 


” yt 
7 


For heat, for moiſture, ſometimes for air 


——— — EAT 1353 


The g racks their trickli ry oft 4 
Weeping orjoy they” ye ſuch a ſaſe retreat - 

1e — unite, and into ſtreams do grow ; 

n peaceful myrayrings thro? their channels flow; 

a on _ doth a all — reſt i an - 
nd then in t 21 caſcade, ? 

© Which rolls itſelf ima referees | 294 1 10 vt 

Then arr's requit d nature world before! 

Near on the eaſt the new-made foils x = 

The choicelt ligums that's. for kitchen uſe.,... +. ..,' 

The melonry calls for the gard'net's care 


— 515 ee changes be is bord, ö X 0 


For to ſupply h neous maſter dar EE L 
ext, on the weſt, Pomoiis cliididher Gi * 221 7-52 = * 
= Mot free ffom lakes tho not the moſt from hear, 5 


* * vernal * Sth th” beholder's | eye, ane 2100 d.: 


5 Fu i „„ 
Ti 950 de end. Bas a 


At og fo oliage. with immantlin x 


5 laden branches their Se og 
Yet wanteth ſtill che ei 


| ak the ſoutfiern 8 odr 
pid © Then den ah i of undoubred Tkill -* * * ache 15 o 
"Was there cd, the fame for to fulfill. © todo 


| "His order w ten actes he ſhould te, - 25 o hom 
„eee $2 cara} to mae: 
1 re ah 


Ann 


en the — — — tn 1 


— Tonis he N Wh 
© Yetno Jinienſigrs; but p — my 7507934 aT 
ſr Thodepeito breadth, as — 1 ade 4 
Ad in the midct an 7 — lace, 2.4.4 
Where groups of ritbn / muſt the roc, gebe . 
” The Gnks ree feet, th* area in a e 2 
And the plus earth converted as e. F 
The diamezers ſhou'd ſuch A 
As thy ganden's lengrh and breadch, (or ve (or very new) | 
I, The ſhorter ſpace 'tween the canal and fount, 
| Wann \ (238 
A. en 8 ſ Now 


- "4 
% g 


5. 
r 0970.3 => 


TW 20 1 


* > * 


— —— — , ᷣÜw. e 


— 
— —— — — — ä : ewe —— — 


% Tan mint des RITosT6 on, 22 


Now the dimenſions you't re defir'd to ſhew, 

Both of canal, and Tounr and garden wg?” * 
ieh 8 0.93 
1 10 ſquare feet I 20 rods, = 

ſquare feet = dee from the fountain to the — 

NN ircle, whoſe diam. is 1 = .7854 = m; 

put the tranſyerie axis of the fount = x; and the conjugate = 


y 3 then, per queſtion, . h : a =; and alſo 
Ho FE LEE ate fo Bw x + 


2bgmx=km "Hence will be found's = 100.8844 ; 
5 68.7199 18155 length of [aps auger 799.677 feet ; breadth 
544.7 19 feet; and en , 5 7710335 = = 443620, 
the ſolid content af the 20, which let be = , a 92 2 Faces * 
IF 2 + 447193 9 (the extent of the canal) = 
ks | bepalhh = = hp. „ LS 5 veſtion, 7 : L: 
4 7 =, and | e 


3 LET; 
— — «wy words. re 35 not ablolute! ely determine 

7 . | ; but one 

would rather take it in the fortner ſenſe. But that it ſhould be an 


—_. _ oblong is plaia enough from thoſe words that the oval hend be in 
= . | Proportion to the garden's legt pM frees th. However, the author's 
os + meaning has been EE by ſeveral. perſans, as by the 
near agreement of fame. of Tunes be: ow do appear. 


1 Fol pra _— Te, Oni. Bred, con, Depth, 
© 4. 40 . re 799.9 544-4 200-97. 68:6 32.7 4.68 
12 ho Turner 799.4 5,48 10% 68.8 38.3 5.47 
| F. R. S. — 1799.0 544.6 10 68.6 32.6 5.01 
Mr. John Oe 7947) Weſt 961 22.1 36.3 5-48: 


: - > SON ne 388? 5914) of oh e 

5 +. SQ | Larteviicd (17183 AI 4s 

| bd wn ined dou enen 14, 
[Yor 7) hund nt foci? Fasbreg 


” 
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Queſtion: CLXKXIT: By Mr. Jchn Tumer. L.. D. 1735- 


In the triangle ABC there is given: che fide e 


and the fide BC=74 ; and in this 
triangle there is an equilateral tri-  * 
angle inſcribed, as S WH, whofe © © 
fide 8 H is parallel to the baſe AC; 
and laſtly, in the equilateral triangle 
there is a circle inſcribed, as q V gy 
whoſe area is known to be = g07:9 & 
ſquare feet. It is required to find 
the fide of the equilateral and baſe 
of the external triangle? 


Anfwered by My. Ge de Miba. 


Circles are in proportion as the ſquares of their San, the 
diameter of the circle will be found" — ed and by go 


Trigonometry, as fine of 30%; 
| =P Few a. 


fide of the circumſcribing i = HW =" 
root of + of the ſquare of the fi 

the icular, v W = 29.69. AB 
Let =AB=65;c=BC=74; 
. SU 


: d: e Ac ö 


and per 47 Eu. EN 2 
AW. allo /f— & +20p pt 15 w „ Tc. 
bao: b. a , > | 


=WCc; ad AW+WC=" 


* 4 
234 450» fo 


4 4 K 
2. which properly reduced, gives 0 and a 


2=BW = 60.735 3 Ae Wes l „Ac 
= 65-43 1 C= 42-85 7.) 


v4 *; * 1 bo ob 
. vii YZ © _ . : S » cf Soo» 4 4 11 


enen e 


o 
: 
1 
9 = - 
e ooo" "OOO ABLE OD) . . ] AA GRE . . ̃ A ³ w GE UAE 
- - — — — — — — — — — 


Tr DfE HA Neresirsur 08, 


gib + £ : 
Sk Caran, TBy M. Chrift, Mika.” LD: 178. 


On i tick globe, Where boumeous nature ſhihpd. 
- And fragrant ſweets the ſenſe of man beguilds z; 

* Near a fair grove, where watbling rhe * * N. 

With joygbs notes to the beloved em wa 

I thither went, with orders to- E a . N 

A vield, with four unequal ſides there lay, © 

And a foot-path lay croſs the lon rus — 


eſt we thoyld —— 0 4 
wats L ie foer, and dragging of the chain, t 
Lxool mg my ſtation ſtrait along C8 way, ' 1 3 
And in the ſame co 15 mY ſurvey. 
One hundred rods it ſtretch'd from end 
The obtuſe angle it alſo did ſubtend; | ee, 
Which ſaid angles they are plac H“ below, | 
And their" two perpendiculars alfo ; 8. 
| e = That is, af. I ee aye. o 
They from thoſe e upon the way: | Fg 
bs a1 *; JE doughty brethren, that do drag the i. 


Aas youw es do th 
_ P "And thoſe thoſe that ad Te Joon by Spas 2 1 Era 
5 ee ae YEP 


"=_— 


= Lc 


© given, r tene. d 


4, 4 . and © many G 7 $ 
the baſeab = 
do, oa, a_ Y 


ihres other ſides, ofthe terdpeninen, __ 
which will be found tri e 1 
viz. 4 d 16.61; d 5 ea * 
21394815 650 i= 11.1, 10888 7-470 2 
- New, Jp this ſolution. the given 1 „ 6 
angles are fuppoſed both on the 8 


ih 


ame ſide of ab; otherwiſe it admits © e . 
Fs h of a different anſwer,” | . 
3333 The a angle are 1182, and perpend, 2 
r The 


nll 2 5 


be 
need illuſtrating. © | 


| Quiftion CLAXXIV. By Me. Thomas] Nav 4 b. 198 


A general diſpoſing his army into a ſquare battle, finds he 
284 ſoldiers over and above; but increaling each fide with = 


man, he wanted 25 to fill uP the ſquare. Quete the number of 


ſoldiers 4 
Anfwered by Ruſſellus. 
Put 4 = ſide of the firſt ſquare, 4 = the overplus (284) ; and 


c c = the number wanting to fill up the ſecond ſquare. | Then 2a 


+b =aa+24+1 — c = number of ſoldiers, per queſtion: 
=24a+1-cGb+c- 21'= vs, 20D 
- þ = 24000 = number of ſokliers.. , 


Queſtion Cl xxxv. By Mb. — RING: 


Poets, like me, will often ſtrain and'foar. | 

To make that dubious which was plaih „ 
And merely for to make our faſhan chime, 
We'll metamorphoſe reaſon into hie: ER + | 

And mathematics, you often hear, s 

In rhimes are flat and nauſeous to the ear, 

And ſometimes dubious : therefore might I chuſe, 

We'd ofteher have em writ in plainer proſe.  - 


" There are three numbers in continued proportion ;' the-produck 


WS, I 
% 


the extremes 34. Three · fourths of the greater extreme 
called years, and the other fourth weeks, will 'fiew my age 3 
the mean, the month, and the. leſs extreme, the day of the month 


© I was barn : whence you are deſt d to ſhew the N 


t to light? December 27, 1733. * 
Anſweren by Mr. John Turner. Ragoirs © ** 


e 


hy ” * 4 
LT. 


rot 4, e, 2 1 for the three numbers ſought, 3 2 5123 * : 


1345 then, by the queſtion, a e n= b, = e a 


Miete i ieee Rnd 1 


S242 154,60 + 


of the three multiplied into one another is 512, and the ſum of 


is equi © 


318 | TAI Dias IA N RI Os! TORY3 OR; 
by the firſt s © (in the za ſlep) = ve, & = 33 anden 


= 8, the mean, and from hence x f is found = 32, anda=z; 
fo char he was 24 years, 8 months, and*8 weeks od. 5 


Nile XxX E My. Robert Fearnſide. L. D. 1735. 
ln . 9 bed length i in fect 
ve 


times ten, more ten times five compleat. 
Ihe reateſt area that can be inclog'd 
| 3 this curve, and an ordinate ſuppos'd, 
| 4 . 


Vnto its greateſt axe rightly apply 
Vouchſate, ye fair, with candour to decide 


By the nature of the curve.we have x = =2, conſequently x 


2 2 er X 5, whoſe fluent 
PEEL Ml ieee pat forte lng 


Ly . 
of the curve, in this caſe 190) we get y = 2 l 


Now beat a e Hrsg. 8 


ſ 


42 eee eee eue 


eee, £, or 2, (which is he 3 power of i) or | 


2 2 27-T © 3 
94 


an ions, SEE. ©, which bin 
* 43 . 


| 52 1 X 27 c 36 
oed, des equiion i245) =/% |, 
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reduced, à will be found equal to 2 — "i from which 
the: required area may be eaſily determined, and is equal to 


5791, very near. 19-5 3A 


| Queſtion CLAXXVIL By Mr. Ed. Hauzley, L. D. 1735. 


The uſe of meridian lines in aſtronomy, geography, dialling, &c. 
is very great, and on its exactneſs all depends: whence infinite 
pains have been taken by divers aſtronomers to have it to the laſt 
preciſion. M. Caſſini has diſtinguiſned himfelf by a meridian line 
drawn on a copper plate of the pavement of che church of St. Pe- 
tronia at Boulogne in Italy, the largeſt, and moſt accurate in the 
world. Ia the arched roof in the church, at a great height above 
the pavement, is a little hole, through which the ſun's image, when 
in the meridian, falling upon the line, marks his progreſs all the 
year. When finiſh'd, M. Caſſini, in a public writing informed 
the mathematicians of a new oracle of Apollo, or the ſun, eſta- 
bliſhed in a temple, which might be conſulted with entire confi- 


dence as to all difficulties in aſtronomy. * . CEE 


by ſome tables, lies in the latitude of 449 8/ N. 
and Dr. Burnet, late biſhop of Saliſbury, in his letters many years 
ago, has given us an account of this meridian line, from whence 
the height of the hole in a-perpendicular above the pavement, and 
the length of that copper meridiaa. from that ndicular, under 
the ſaid hole, to its utmoſt extent, where the ſun's image marks 
the tropic of Capricorn, in one ſum makes 285 feet 10 inches. 
From hence the height of the hole, or nodus, above the floor, 
and the length of the meridian line, and the diſtances of the tro 
pics wv the equinoxes may be ſeverally known, and are here re- 


\ ©) 
1 1 — os A . I. 


w 


l g 
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1 | * Aufwered by Mr. Ed. Golding, | > (bub: rr 
eie is gen AB＋BC = 28 feet 10 cken ired 
e . n Theo * e 

2 23 3“ for the greateſt decli-. 
| nation: den 90% — 44 8 = 
45*.52 the elevation. of the equi - 


: © .no&tial; and the tropics and equi- - 
goctial will have the ſame angles 
in reſpect to each other. Of al! | 
which BD, BE, BC aretangerts | 1 ED E © 
do the common radius AB, Pro 99 
| duce the line C B till Bd BA; ot 3 8160. 
then, per queſtion, CZ'=285 Na 430 inches. Then 
the angle 1 B= 45% and CA B= 68* 31 AN ea 37 
SCA. As' fine CAA AA; ab. 1 4 CA = 
3 2649.24 inches. 
| Sine ABC + AC: : ne CAB: CB: 8 
| | + © PP 2454 3 204 5 95 
. "ns Ctr A CSE Ie: — * 91. 4 65 
A 
| £ NETTED jp" <> EEE — — 
. Aud procte Yin th us wee den had . 
5 — Sy Ro 1 , * 1 5 7 Parts. 
D equal o 380.7423 = 
DE - KJ * 588.8556 =" 49 %% 
| EB % 148352 = 17 go 3 75 0 f 
- Tbe ſum BC 243395 == 104 is 96 
2 | , To which add AB — — £00 202 9 Pn 5 
| 5 þ "x 
Tot! - 34% = 285 © & -i) 


WA 


4 CE, EE. CD. DB. . 


By F. R. 8. {| 83.4 Þ 121-237 | 49.65 ] 171.237 J 31. 202 6 

C. Maſon | $2.10} 122-2 49+ J 171. % a7 203 © 
K 83.58 4 121.35 | 49-42 | 170- 77 | 31.47 | 202 © 25 

o 

J. © 
= 


. Haurley 83.58 | 121.35 42 | 170. 77 | 31:47 | 202 
Hampſon | —— | 122.75 | 46-25 J 172. 00] — | 203 58 
SY; ud 6 


Mar u EZMATICAL REZO IS TIN. 321 =_ 
In the church ef St. Petronia, at Boulogne, in Italy, i is the fa- | 
mous Caſſini's Meridian Line, drawn on a coppert plate in the 
poavement; on which the ſun's image, paſſing through a hole in . 
the roof, marks his progreſs all the year. Boulogne is ſaid to be 
in the latitude of 44 08”, and the height of the hole A B, and 
the utmoſt extent of the meridian line BC (where the ſun's image 
marks Capricorn) in one ſum are 3430 inches. From theſe data, 
the height of the hole B A, the length of the meridian BC, 
and the diſtances of the tropics from the equator EC and ED 
are required, 
The angle B AE is 44* 8, per queſtion , therefore B EA 
5 52/, Make the angle E AC= 23? * z then is the angle 
BAC=67? 37. T refore the ang le BCA = 22* 23. Allo 
a make the angle E AD'=23* 7 bj is the angle BAD =: 
20* 29/, Therefore DA 85 21', Now if for the ſine f 
the angle B C A we put à, and for the ſine of the angle SAS 
we put 5 both to the radius 1, and c = 3450; alſox =BC. 
Then, per properties of triangles there will. be 77 25 d -n 


whence ## = heb, 0s Fr "> 


\ — * — — —— — 


AB. 
he Pre Roſie .li char gige Bs 
Aſhby, in « Letter to the Grabean Lady, Authoreſs of +. 
the ingenious 2 * bis Veſtion 0 N in the . 
"OO 1733 | | 
„ ; 
5 N 
The queſtion which I late propoſed, 


WA 


!: - Farther to try your ſkill in lines 
Your mathematic friend conſigns; 

>" Defires, next year, that you'll ſend back, 14 
tt N 
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If in any plane triangle, as A B C, you AA from each 
angle through any point E within 
the triangle, till they meet the 

te ſides, as Ca, Ab, and 

c, the rectangle of the alternate 
ſegments at4hoſe ſides will be e- 
qual, viz. / A Ba=cCc 


„ 
'The 3 of this eu- 


rious * is requitedt. | 


{Anſwered 5 Mr. C. Maſon. Ju 1 
per 31 Eu. r, draw lines parallel to the given fide, crogh 


© the given point, as dg, #6, fI; then, 


per 2 Eu. 6, will * the 7 propor: 


tions, via, 40 and 
10: Of: Ac: Nn 1812 
B42 C3 from which will proceed the 
following - compound , proportions, viz, 
4OxXIO0 Xec0: 0g O0fix O:: AL 
X AX BA: CN e BNC: and : ' 
3 120 :2:18: de and & g: O4:: of: #4" atk 


I 
fore . <TD i. £95. O2, 'which reduced, gives d O f OA 


305 een 8 by n e | 


% 


AcXBoXIOSTBX dOXAL e . 


Another Demonſtration by Mr. na Rk 


Draw xCz parallel to AB, and produce A+ and Bc till 
meet the line xz. The triangle 2 


AE is ſimilar to. CE x; and CE. N — 


to 4 E B, and z C to AB; alſosC 
to AcB; therefore x C: CE::Ba: 
AE; and CE:Cz::aE:aA; al- 
3 :Cz :: B32: As; but ͤ C: CA * 

mpounded of x : AB and of AB | a6 
__ :AB::Cc: A, and AB:;:Cz::Bb:bC; 
| * 5 there 


/ 


* 


- 
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therefore C: C (:: BA: Aa): : Ce: A and BS: 3 C; that is, 
Ba: As: : Ce&x BBU: SANTA C; therefore Ba AcxbC= 


As x C B Q. E. D. BI 6 


"ris; 


uten CLAXXVIIL By Mr. Tho. Sympſon. La b. oF. * 


By reading your Di'ry, a croud of ſtrange notions 
Crept into my head, of your rules, laws, ang. morions ; 
Your extravagant fancies my ſenſes confound; >. 

Can the unweildy earth at the ſun caper round ? *: 

But you ſay, ſhe's an atom, each ſtar a huge bon. 
And attendant worlds with their moons round em run. 
Such a tott'ring ſtrange whirligig you ve ſet us upon, 
We wonder, ere now, we're not ſhak'd off and gone: 
If what eyes ne'er ſaw, you ſo ſoon can diſcloſe 

| Then pray ſolve this queſtion : The , ns. 

Round her axis in thirty- eight kb. roll ; 
Shou'd we, whore degrees thirty · eight from the pole, 

Be hur td 2 the air, where ſhould we deſcend? 

Ho long wou'd it be er our circuit did end? 

Ho far e rs time f b 
Wou' d they be who live in the mi oth hot * lime? 
Kind artiſt, be pleas'd theſe things to let's know ? - 
We'd rather e cs ind em ſo. 


| * The equator 
. B. EGS the earth. fole actor, and to continue invidlate; and that 
Ce er $2 deg. N. lat. 


: 
1 * 


Ttz2 


ap: \ 


miles each ſe cond uniformly ; and 


in Phil 
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| Anſwered by Mr. John Turner. 


The circumference of the earth being 25080 miles at the equa- 
tor, if it revplves round its axis in 38 minutes, each point of the 
equator will go through 11 575 each ſecond, with this n 
the body is projected from P. 
Let SP=1; then the velocity of 
a body moving in a Circle, at the 
diſtance of one ſemi-diameter from 
the earth's center, as P ng u, is 
ſuch as would make it go 4.92 


— 


according to Mr. Abr. de Moivre, . 
of Tranſ. Abridged, p. 5. 
vol. IV. Putting RI, Q= B 
4-92, we ſhall have R* — 2 : 
. PF; i e. 72.6: 121 
: 1,666, and the . 
+ FC=PS= 1, fore CP = .666, the tranſverſe axe of 
the ſection, which is an hyperbola, : R.:: 28 P; the /atus 
refum ; that is, 24.2: 121 :; 2: 10; hence the latus reflum of 
the hyperbola is 10 ſemi-diameters of the earth. Again, 
point in the 9 of 32 degrees north latitude goes through 
6-77 73 miles each cond; put this = Rz 2Q&*—KR*:R*::SP 
Iz that is, 2.53: 45:87 :: 1: 18.133 and the point f will be 
on other focus; and becauſe fe =z PS= 1, therefore c P 
the tranſverſe axe of the ſection, which in this caſe is an 
ellipie. and : R*::2SP:1r=3791 the latus reftum. Merones 
ſays, that body i in 6 hours will be 8 of the carth's diameters 
from the center,” Mr. Lowe ſays, that the equator, will go 
10.9 miles, the parallel of 529 6.7, and in 6 hours the moving 
body would be 1486709 miles from the earth's center.“. Mr. 
Abraham Lord, 246321; Mt. Geo. Brown, 204660 ; and Mr. 
Hauxley, 40058 miles. 
I have not (ſays the Diary author) the i ingenious propoſer's 
ſolution by me, to this intricate and Giffcult queltion 3 Small fay 
no more of it till I can procure it.“ 


2 Repeftory 
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4." Repoſitory Solution. 

Let A HA be the earth, AD FRA the trajectory which 
the body in latitude 32“ deſcribes; A E C that deſcribed by the 
body projected from under the equator; and A the place Where 
the bodies leave the earth's ſurface. It is found, inp. 148 Simp. 
Fluxions, ( 1{t edition) that the periodic time of a body deſcribing 
a circle, juſt above the earth's ſurface, by means of. its own gra- 
vity, is 84 43“, therefore the erg fo which the body at 
the equator is projected, is to the ſaid circular velocity, as 
—— to 1; and therefore the velocity of the other body being 
to the velocity of the firſt, as the co. ſine of 529 the given latitude 
to radius, it will be expreſſed by — — * — the crew» 
| lar velocity being denoted by unity: now let 2 7 be denoted 


bye, L x as n, and the earth's radius A C by a; 


8 rad, ; 
then m* being leſs than 2, the body projected from the parallel 
of 32 will. deſcribe an erg 
ellipſe ADFBA, where- 
of the ſemi-tranſverſe 


AO= — and the 
ſemi-conjugate B O = 
— :- therefore. B 


2 — m* 


the tranſverſe principal | P — — — — T 
diameters of the ſection * 1 | 
deſcribed, let the other diameters be what they will A C* : A Os 
* 2 the ſquare of the periodic time in the el- 


* lipſe 


\\ ; 


_— 
_— — 
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liple AD FBA; therefore £22, is the periodictime required 
— 184 7 
which divided by 380%, leaves r= therefdre as 387 is to 
the ſaid remainder, fo is 3600 to the difference of longitude of 
the two an of the ſame parallel from whence the body is 
„and where it falls. Again, with regard to the other 


o> agen projected from under the equator, the curve A E, which it 
dleſcribes, becauſe u is pou than 2, will be an hyperbola, » mob 


{$I axe is ——> and the ſemi-conjugate == 


(fe Simpſon's Floxions, feſt edition, page 154) and the Frag 
lic Ecker ACEA deſcribed in 6 hours, will be equal to the 


area of the circle AH GA, deſcribed in FLE as 6 hours 
to 3, and therefore will be expreſſed by —5 


85 ==; 3 
the ordinate PE wo be expreſſed by e ks ot nm odcd 


7 — I K 1 a* 
— P—— S 


=b, = e e e e 
—— or 2 = 75 +5 x * . 
whence the diſtance from the earth's center may be determined, 
and is 186.947 miles therefrom, ne the end of the propoſed time. 


. a treatiſe called the Ma- 
en 4. mmompapien 1751. 
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Queſtion CLEXXIX. By Mr. Eumenes Pamphilius. L- P. 1736. 


I pray be ſo kind as the third fide to ſhow _ 

Of a three-corner'd field, by the data below : 

Two hundred ninety- ſix poles, and no more, 

Is one fide ; another two hundred and four. 

The content of it, likewiſe, I know, has been found 
One hundred, and thirty- eight acres of ground; 

The ſought fide, to free you from errors, I know, 
Is longer than either of the given two. 

It to ſolve me this queſtion your aid you will lend, 
You'll highly oblige a Kind brother and friend. 


Anſwered by the Propoſer. 
Let 2 x = the fide ſought, then will x + 250 = half the 


** 


= X 
K © 


» « 
© % 
vx * 


ſum 


of the ſides; each ſide being ſubtracted from it, leaves 250 — &, 
* — 46, and # + 46, the continued product of theſe remainders, 
into half the ſum of the ſides, gives 64616 * — 132250000 — x, 
for the ſquare of the area, and is, by the queſtion, equal to 


487526400; hence 2 x = 460 poles, the fide required, 


\ Queſtion CXC. By My. Robert Beighton. L. D. 1736. 


Solomon, we are aſſured in Holy Writ, was a man of the moſt 
extenſive judgment, ard the wiſeſt of all mankind in his days. 
How great a philoſopher he was, may be gathered from his writ- 
ings, and amongſt them, are ſome indications that he was ac- 
quainted with the circulation of the blood, (not rightly deſcribed 
to vs, before Dr. Harvey wrote of it in 1628) the compoſition 
and frame of human bodies, as well as others. His ſkill in ar- 


chitecture is ſufficiently evident from the account we have of 


his building that moſt magnificent, beautiful, and perfect pile the 
temple, and its furniture: but I cannot learn from the divine 
writings, or from Joſephus's fabulous hiſtory, how perſons can 
form an idea in what orders, and in what manner exactly the 


workmanſhip was 


rformed, as to give us exact draughts and 
models thereof : whether of the Corinthian or Ionic orders, with 


their members and mouldings, ſuch as we have had tranſmitted 


down to us from the Greeks and Romans, and copy at this 


day. 


Solomon 


——— . ꝑ ũ — - — 


\\ 


\\ 
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Solomon, no doubt, would have rejoiced th have added to him 
one bleſſing which we have enjoyed, the acquaintahee of (the glory 
of the age) fir Iſaac Newton, who, we may ſay, has exceeded all 
men ſince Solomon's time. It may perhaps be thought a preſump- 
tion too nice and curious, to examine any of Solomon's great works 
mathemarically ; but as nothing is intended, nor can be ſaid to 
leſſen his wiſdom or ſtupenduous work, I ſhall only ſuppoſe a 
queſtion was taken from that deſcription the infpired writer has 
ven us of his molten ſea, 1 Kings, chap, vii. ver, 23. And 
* he made a molten fea, ten cubits wide from brim to brim, 
„round in compaſs, and five cubits high; and a line of thirty 
% cubits did compaſs it about.“ It is evident it could not be a 
circle; for then the line that compaſs'd it muſt have bren· more 
than thirty cubirs, viz. 3 1. 4139263359. Therefore we may ſup- 
poſe it to be elliptical, (or that the-workmen. were not very curi- 
ous in their ures, or not ſkilled in geometry) and the trapſ- 
verſe axis ten cubits, and its periphery thirty: what then 
would be the leaſt triangle that could circumſcribe the ſame? and 
how analytically to inveſtigate the ſolution? - bebe 


N. B, A cudit is equal to 21.888 inches. 
Anſwered by Mr. Turner. 


Let Baz = 10 cubits = þ, x = the conjugate. axe De, the pe- 
riphery go Cubits d; and con- e 

1 =J.5 = & £3 -\þ N 

The 5 the eth O. 
racie have given us à theorem, by 
which nearly to find the periphery. 
of an ellipſe, viz. to twice the ſquare- 
root of the ſum of the ſquares of the 
two principal diameters, or the two 
axes, add one-third of the conjugate, 
and it will give the circumferenc 
of the w | e AG 

Hence 2/B +) d; the root of x = 9.056. cubits 
= 198.22 inches. But hy fluxions, put B CS D DC=.- 
c, = 755» Cn a C; then, by the property us 7 


_ ' 


* 
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FO N. and the fluxion of the curve equal to 


XY at — a x* Seam 
——— which thrown into an infinite ſeries, and the 


MONT OR YIY + 7 == + 


22 Sf... Fa 1 
2 n 7 + 2 = &c. which will be equal to 


the length of the arch G 155 and ſuppoſing x to flow till it be- 
04 ca a5 64 
comes * a, then a + = T7 2 . & 

Now I find the powers of c above c* ate very ſmall, and may 
be ſet aſide at preſent, __—_ the law of the op ered ry c* being 
viſible, we have a + — + = + + —— 17 — . — I 2882 
5. And, by reduction, & = 21,17 ; from which ſubtract the ne- 
gative powers of , which are = about . 52. And then C = 
V 20.65] 4.344, and the conjugate = = 9.088 n nearly the 
lane as before. 


For the leaſt circumſcribing triangle. 
Put Y = BA 10, c=De=—=9.056, z=BF,aF = b—z; 


then the ſub-tangent H F = —= 8 299 property of the 


ellipſe; ::: T: Fn; = 26F = 4 — 


now the triangles H G'S, H KL are ſimilar; whence HE : GS ; 
(HERES MN : (Bo EDA, (KL) equal to > 


JED, but i K L x Ha = the area of the triangle 


LP wntbgz X 


$6 —Z 
3 
WELD ——.— = area; which redused is e bs 


HEL, which is to be a minimum, i. je. — ” x 


RR put v bc, n= thc; then - = = 


equal che area, which in fluxions will by — 2 2 Vbz—=zl+ 
Uu | "\ 5 2 


%. 
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| — =0. And, by involution and tranſpoſition, 
— ) 


42 —Im—3dnz=—bm. Reſtore again the value of mw 
and u, and divide by the co-efficient of the higheſt power, and 


| f 7b) 
z — Dbz l andexrradting the root = = 5 U K /£2'- 


Or 2=Z b = 2.5, from whence the area of the triangle HK L 
is = 117.6 cubits = 39.135 ſquare feet. 


| Repoſitory Sulution. 
Let the tranſverſe and conjugate axis of the ellipſe be repre” 
ſented by þ and x ; then, by p. 171 of Simpſon's Fluxions, we 
have (changing the ſigns in the expreſſion for the length of the curve) 


—.— X 7-854 for the length of one-fourth of the elliptic curve 


nearly, which muſt, by the queſtion, be equal to 7.5 ; hence 
* 9.056, Now it is well known, that of all the triangles cir- 
cumſcribing a given circle, an equilateral one is the leaſt poſſible, 
and by taking the diameter equal to 9.056 cubits, we have (by 
Ward's M. G. p. 343) 106.225 for the area of the triangle; then, 
by the property of the ellipſe, mentioned at p. 62 of this work, it 
will be 9.056: 10: : 1067: 11.8, the area of the leaſt triangle 
which can circumſcribe the propoſed ellipſe. | 


Qui Cxcl. By Mr. John Bulman. I. D. 1736. 


There is acaſk, ſuppoſed the fruſtum of a. parabolic conoid, or 
a caſk of the ſecond variety. | The bung diameter is 38.4 inches; 
the head diameters are unequal ; the greater 33.5, the leſſer 28.8 ;. 
the length of the caſk 34.27. Required the content of the caſk 
in ale-gallons, and the diſtance of each head diameter from the 
bung; it being ſuppoſed that there had been a decay in the caſk, 
and cut off, anda new and larger head put in at one end; and to 
let us know the diameter, length and content of the greateſt cy- 
linder, that can be inſcribed in ?. | | | 


Anſwered 


— 
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Anſwered by the Propoſer. 


Put x =I K = the difference of the diſtances of the two heads 
from the bung, «a= CH = 19.2, b=DI= 16.75, c=BG 
—=NK= 14.4, d=GI= 54.27; then . 5 $.5d= GH = 
HK; and HI=.5d4—-.5 x. By the oj 
property of the curve it will be 4 — | 

| | Sal K 5 4 4 
et 6d T. 5 *:: 4˙: 3 
a 1 . 54d - R 
HM, and —————=IM; 
and again, by the nature of the para- 
bola IM :DT* : : MH: HC; whence E 
IM XH. g MH BI, algebrai- | 
cally expreſſed is a x + . 5 d= g# x * 
. 5% d; reduced gives x ä 15.93 174. Hence 
the leſſer head from the bung = GH = 35.10087 inches, and 
Hi= I The content of the part AB CE 112.6191; 
of-CDEF, 69.3192 3 their ſum 181.9384, the whole content 
of the caſk in ale gallons, or 222.106 in wine gallons. The di- 
ameter of the greateſt cylinder inſcribed = D F = 35.8 length 
38.83z andits content 119.8304 ale gallons, and 146.2842 wine 


gallons. 


Mr. R. Dunthorne, in a curious and conciſe manner, has 
wrought this queſtion, the content being the ſame as above; but 
he makes the diameter 30.88, and length 46.587 inches, for the ' 
greateſt cylinder. | | 


Agreeable to the remark at p. 126, with regard to the impro- 

; priety of queſtions of this ſort, we find, in the preſent caſe, it is 
not poſſible to include this required cylinder within the limits of 
the propoſed fruſtum. | e | 


Qualion Cxcil. By Mr. John Turner. L. D. 1736. 


Within a maſon's yard one day, 5 

A ſtone of ſize immenſe there lay: 

The form of which, (it was agreed on) 

To be a HACER, £9774 | 
u 2 8 The 


— 


— 
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The depth, and breadth, and length L here declare 
In true arithmetie progreſſion are: 
The ſtone's content is below * ſhown, 
With what is-needful to be known,. 
In order to inveſtigate ü 
All the dimenſions ſeparate. 
| Anſwered by My. Richard Dunthorne: 
Put x, y, and z = the depth, breadth and length of the ſtone, 
* 2 


525184, and c = 48: es; — *, and —= = the com, 


diff. po as. Whenee p— = = 8, 0d 9+ 2, ene 
| ſequently y — 2 = reduced, 7 —by= F ford 18;. 
whence x-= 12, "nd Z = 24 q 


Mr. Joſ. Roſſer, Mr. Robert Heath, and Mr. Paul Sharp have 
anſwered this N in a very mechodical manner. 


Queſtion CXCHI. By Mr. Chriſtopher Maſon. L. p. 1736. 
Find three ſuch cube numbers, whoſe ſum may be both a ſquare 


and cube number; ; and if that ſum be ſquared to be a cube 3 alſo if 


cubed ſhall be a ſquare. 


x5 Anfwradly Mr J. Hill, 
$0 8 
The three numbers are 4 82 29g 5 being any num- 


ber at pleaſure, Hence if x 216, ve have three whole num- 
bers for the anſwer. 


Note. A general method of ſolution to queſtions of this fort 
may be ſeen in Brancker's Algebra, | publiſhed in 1668. 


* The ſolidity is 184 cubic feet, and the common difference of the 
depth, breadth, and 2 is equal to one forty-eighth part of the rectungle 


of the d th into the le th: the depth of the & dimenſion 
and the length thereof — n 5 
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The Prize Qusſtion. By Mr. Tho. Simpſon. L. D. 1737. 
Young Strephon long bleſs'd with his charming fair, 
la happy conſort liv'd, devoid of care; 
Till cruel Fate call'd the fair nymph away, 
From his kind arms to croſs the raging ſea; 
Where horrid tempeſts in thick darkneſs roar, 
And toſs'd his deareſt to an unknown ſhore. 4 
He mourns, is reſtleſs, wanders day and night, 
In ev'ry clime, to find his dear delight, 
Her lovely aſpect his wing'd ſoul inſpires ; 
He longs, fghs, wiſhes, melts in ſoft deſires, 
Propitious Venus pities his ſad moan, 
Glides ſhining down from her etherial throne, 
And ſmiling ſays, (in a majeſtic tone) 
Thrice ten degrees north of th* equator lies 
This place, from which as Sol due eaſt doth riſe, 
«<--Set out; and keep him always in your face; 
« Move not too faſt, but ſuch an- equal pace, 
Jo be eight miles more ſouth; at four hours end, 
And you'll arrive to th' arms of your dear friend.“ 
„This ſaid, ſhe vaniſh'd from his wondring ſight: 
But ſtill the ſwain is in a mournful plight. 
Unleſs, fair nymphs, you'll vouchſafe to explain, 
And ſhew the place, that muſt the fair * regain. 


© Anſwered by Mr. Thomas Simpſon,. the Propoſer. 
Let the radius 5 c=1, then the ſine of the latitude =-* ; for 
the verſed ſine of the hour from 5 put x; then 
the fine of ſun's — will be N — =) 1 . 
now whilſt x. flows * the arch of time flows 
r which, becauſe the man's motion is 5 

ual) muſt be in a conſtant ratio to the lineola 6 
(rv) S the diſtanes moved by the man in the : 
ſame time z therefore by putting (v) for the faid ratio, we have 


(rv)= — and becauſe the angle ( v] is the co-line 


| ® i.e, the diſtance required to move in an hows, = 


1 


deſcribing the curve P T equal to 4 hours, 


and infinitely near it; draw alſo M B parallel 


PA (terminated by the perpendicular T A) 
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of the ſun's azimuth, it is as radius: to the fine of (nr v) :: ſo is 
(vr): 10 (mv) =——===—, the fluent of which is = x + 


El 
P 4 | — 
b x, und, when x becomes 5, i the dt 


tance given = go8'v=8; *'v= _ but the fluent of (vr 


is the arch of 4 hours; 60? x v= 1.0472, v = 27.2 = the diſ- 
tance moved in 4 hours; therefore 6.8 miles is the required 


Repoſitory Solution. 


| Let PA be the meridian of the place, and P the point therein 


from whence the traveller ſets out, P T the 
curve he deſcribes, T the point where his T A 
Journey ends ; then, by the queſtion, we have 


equel to 8 miles, and the time of uniformly. 


draw the perpendicular M R from any point, 
M. in the curve P I, NO parallel to MR, 


to PA; then will the angle N N B be equal NÞ 
to the ſun's azimuth MN, MB, and BN the | 
fluxions of the curve, abſcifſ and ordinate reſpectively. Now put 


-x for the verſed ſine (radius 1) of the arch of the time from ſun- 


riſing, or the hour of 6 ry the morning, in which P M is de- 


ſcribed ; then x — x is the ſine of the arch of the time from noon ; 


; 5 


*enuth, or of the angle NM B, its co-fine is = x 


and becauſe the latitude of the place is 30%, and the ſun in the 


 equinoCtial, we have, by the lemma in Simpſon's Fluxions, p 546. 
| i 3X — E. 
2 


. for the fine of the altitude of the fun, and con- 


| equently, —=—, the ſine of the correſpending azi- 


77 — 7 — 
| | | Ft Sp 
4 | The © 


* 
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The fluxion of an arch of a mand whoſe verſed fine is x, and 
radius 1, is known to be = Now if we put 3.14159. 
Sc, and u for the miles per hour, deſcribed: ROW man's uni- 
form motion in the curve P T, , we ſhall have x 
= MN, and by Plane Trigonometry it will be, as radius to MN, + 
ſo is the go-line of the azimuth to MB = RO= — | 
5 -A \< 
x =, whoſe fluent >= into r-. 45 + =+ 7 d. 


when K = 5, become * . hence —— 7 00s. 
= 6,808. 
Queſtion CXCIV. By Merones: L. D. 1737. 


Ye bright ſons of art, that a rule did impart. 
In the Diary 1735, to obtain? 

The ſolid content of a f conic ſegment, 
Cut off by a vertical plane. 


Since ye're ſo expert, proceed in like ſort, 
Tocompute us the ſurface convex 


Of a ſegment the leſſer, and all ſuch to meaſure, 
A general theorem annex. 


* The 177th queſtion propoſed in the Diary 1736-19, ee 


Diary 1735, p. 8. 
+ Perpradicaler tothe üb- 


945 Tux Dianian Rxyovitory; on, g 


| Auaſwered by the Pr opoſer. 
Through the axis By, and any two points infinitely near each 


5 | 


other, as , 4, draw two planes 
Br, BSN, cutting the baſe in 
the lines vun, 5#, and plane of 
the hyperbola in the lines 92, 
4 i, parallel to the axis Bn. The 
ratio of the triangles 114i and 
Bog, to each other, is com- 
pounded of the ratio's of the 
triangles n4i to urs, and ur. 
to'Brs, and of the triangle 
| 'Brs to Bog, that is, of the ra- 
| tio of . to , and of xr 
| | oy to By, and of (Br* to Bo, or 
of) #r* ton. Whence the (triangles 111: Bog: : nr: Br) 
f and ſince the triangle ar: Brs:; ur: Br. Therefore the tri- 
angle »r 5— triangle # fi: Br s—Bogq::nr: Br, that is, 
area fr 57i: area 075q:: ur: Br, and ſince this always holds 
for any ſmall correſpondent part of the ſegment of the circle, 
and the conic ſurface, it follows that the wholes are in the ſame 
—. ratio. Hence this theorem | 
: As the radius of the baſe : to the ſide of the cone :: ſo is the 
ſegment of the baſe: to the ſyrface of the ſegment of the cone; 
and the area of the ſegment e A Ce will be Land to be 904.38 
ſquare inches, the anſwer. TS 


| oF „35 @ - Richard Dunthorne's Avfer. ; 


The curve ſurtaces of cones may be conſidered as made up of an 
infinite number of infinitely narrow annuli, whoſe radii are in atith. 

. -_ progreſſion, and the co-ſines of their ſegments equal. Let r = 
radius, 4= 3.14159, &c. and q = co. ſine (radius being v) of any 
indefinite ſegment; then, by the arithmetic of infinites, ar — 


Wy 2, 2 b* 3 b5 . 5 b7 35 bv * Fo, 
| > 37 — 2078 557 — &c. = the arch of that 


1 
\\ 


570 


2 8 . J . | 2 7 Put 


Fo 
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Put R= AA, B= Cn, A= A, C=AC, and let 
the infinitely ſmall ee vr Then will are- 23 
5 B 4 BS z 7 . — 
e 2 b &e, = ſuperficies of any inde- 
nite annular ſegment, conſtituting the curve ſurface of ſuch co- 
nic ſegment. 
Therefore ſuch curve ſurface will be compaled of an infinite 
number of ſuch ſeries, baving B conſtant, and r Gag in - 


arithmetic progreſſion, from B to its greateſt R, and © = thenum- 


ARC dB C 1 
ber of terms. eee ance BE 
B3 C BC e Le 
3BA * K 2 + 81 35 575K 


— &c = the curve, of Gb Gale fant, which, fe 


the numbers in queſtion, 178, gives 9 5 ſquare inches, the - 
fwer, neatly the ſame as the propoſer's above. . 
It we ſuppoſe r = radius, and A = verſed ſine of any inde. 
nite ſegment of a circle, we Wat by the HERE of Malen, 


hive 24 + 8 — + 5 * LO SOIL 
| 840 Bi  Loo8o B a 


| I &c. dhe curve drag N conic ſegmeatin 


numbers above. | \ 


* By Mr. John Tome; LD, ns 


Te Diarian train, whoſe genius and part 
In the various branches of the liberal arts, 
Have ſo long been experienc'd ; pray, lend vea while 
| Tour aſſiſtance, two n to reconcile. 

The caſe 3 __ father, erin 
An ellipti unto em bequeath, IEEE 
8 Wiſe cranfrecſe a, is juſt ſixty chains 
© The conjugate forty preciſely contains 1 
Within this incloſure a bond there was made, 9 
n e 43 


/ 
"a 
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If you from the vertex chains fifteen direct 
On the axis tranſverſus do count, and erect 
705 A ſemi-ordinate there, as it's eaſy to do, 
. Then ?th* middle o'th* ſame the pond you may view. 
* ©  *Thro' this pond (for the father ſo order'd the matter) | 
A fence it muſt paſs, but of ſuch a nature # 04 
As to de, of all other, the ſhorteſt that can 
Be drawn thro? the ſaid point, and terminate in 
. Theelliptic periphery at both ends, which will 
Cut the mead in two r. Exert now your ſKill, 
To find the length of the fence, and alſo what ground 
Each brother muſt have, which from thence may be found. 
_  Methinks, with the firſt, C. Maſon I hear 
Say, this will do; grepare more for next year. 


 Anfwered by the Author, J. T. 
Let CD be the line ſought. Put AS= 30=4#?, M 8 =20 
6 =», AEZ ISA GE =8.66 | ; 
5 23; EI=z;, SBS A ABS: 
32 -A 1BC SH FEB S- — 44142 


£4 # ö un — * — K. As 5 2 2 29 | 55 


a „ — 
lipſe, : *:: =: ＋ 


=7*; therefore, x = JEST . 


93. 


83 * * - ; xo | £2 I 1 | : ö 55 £ 
Put =#, g. Then a 3 
Hy Or putting for x, its value, and trinſpoſing === 22 


i, and ſquaring the parts m* * + 2mÞz—2mbzy 
T - DN = — Bs. Putqg =#s 
T* 2p=—:mf 2, =I 2 — 
| 2mb z. Then we have gy* — 2 py f; and extracting the root 
8 = Hence it is evidens that. / 2-H. £2 is = 
| to the difference of the double value of y, that is, of the lines 


es and—DH or CK; laſtly, GE:FG::CK: CD, 
4 | ; gt : | z | which 


o 
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- which is to be a+ maximum, and the ſquare thereof in 
ſymbols will, when the value of g. p. and g are reſtored, equal 
„ +2 Saffron i —a fi —8mbioz+ a Dre 
— NIN +Þ 2 | 5 
dividing by 5, and ſubſtituting letters for the known quantities, 
f in fluxions = o. It is evident this will 
| > | | 

only produce an equation of the ſixth power, by which the value 
oz comes out = E F. | 54 Wh. 

Mr. Lord finds the me a the fence 32.03 chains; one ſhare 
161 acres and 14 poles ;| the other 27 acres, 1 rood, 20 poles. 


" Merones, by a curious and ſhort proceſs, finds CD the fence, 
= 33.84 z the greater ſeg, 1561.45; the leſs, 323.511. 


From a geometrical conſtruction I find the numbers nearly as 
follow; EF = 2.65 chains; GE, 8.6; SB, 12.12; BE, 288; 
CD, the ſhorter fence, 33253 CB, 18,153 Ep, 17.23 AB 18.0; 
FB, 5.38 3 and the content of the ſegment DApCD=28 
acres, 3 roods, 38 poles; the greater C MIND C=159.2. r, the 


Queſtion CRCVI. By Mr. Richard Lycett. L D. 1735. 


here is an oak tree (the fruſtum of a cone) whoſe length is ten 
yards the diam. at the top one foot, at the bottom three feet; and 
an ivy twiſteth round it in the manner of a ſpiral ſcrew, that each 
twiſt is ten inches diſtant ; three-ſevenths of the ivy is eat into the 
tree the diameter of the ivy is at the bottom one foot, at the 
| r inches. Quere, the length of the ivy, and the content 
l - 5 | 


The center of the ivy will be found to lie without the periphery 
of the oak at the bottom . ogg, and at top .o15 parts of a foot, 
which doubled and added to the diameters at 1 3-12, at 


top 10g. Then the fruſtum's length on the. outſide is 30,01, and 
5 the ang! with the baſe is 889 o” 5a”, The circumference at bot- 
tom 9.77, and at top 3.235 feet; then a line being drawn through + 
the extremity of the R—_ and parallel to the central line is a 

1 tay X 2 mean 


LE 


** 1 K »Y . 
. 
” 


| the other- 
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mean arith. proportional! which multiplied by the number of 


twiſts, $6.02, gives 2 74-2, which let be one leg of a triangle, 30. 0 
AS angle between them of 88“ O 2 The 

other ſide. will be food » 235-3 feet, the 2 7 of the ivy : hence 

the content of the ivy is $0.87 feet, 3 © which is 34.6; rhe 


content of the tree, with the ivy growing into it is = 102.1; con- 


ſequently 384.4 3656'S = 67-5 feet, the real content of the 
tree. 
Wiese Anſwer to the ſame: 


| ©" Fn the cone completed; Tet's'= the length of the fide, e the 


eircutnference at the baſe, 4 e the diſtance of the ſpiral threads, 
3-the ſpiral line, æ = the diſtance rom, the vertex to the top of 


ex "xXx 


the firſt helix or turn then d i ©: :*: * NA a6 12 * J 


| conleguently # and f are the lides of an infinitely little right- 


d triangle, whoſe hypothenuſe is 23 therefore & is equal | 


2 — and finding the fluent 2 = 237.746, the length 


of the ſpiral 9 hence the e OO 102. POR. 
the ivy 81. 6925 feet. 


op 


| keiten au. 8 
ximation to ſolution of this queſtion may be 


| . Put the top diameter of the conic fruſtum (in 


Auer. the bottom eter equal to B, bor the lant lde 


of the part wanting to complete the cone, 10=4, and 3, 14159 
_ then o/ 22s + OX 4 will be the length of the firſt 


twist next the top diameter = 41.2, and the 3 


diess beit nextthe baſe will be expreſed by / E TN 


* 


114.0, very near. Now take half the ſum of theſe lengths, viz. 
77.6 for a mean length of all the twiſts ; this number being mul- 


- ti by 36, the number of twiſts, gives 2793 inches, equal to 
4 755 nearly, for the ſpiral * W Es the 2 


lites may de found as before. S 


* 
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Queftion CXC VII. / By Mr. Robert Heath. L. D. 2537. 
. Three ſhips, A, B. and C, failed from à cottaim port im north ; 
latitude, until they arrived in three different ports, all lying under 
the equinoctial 2 A failed on a direct cburſe, between the fouth” | 
and the welt 17 74:6 C failed 233 league: between the 
ſouth and eaſt; E failed à courſe between A and C 102 leagues, 
making the angle or rumb with A, equal the angle that O made: 
with the equinoctial. Hence it-is required” to fin adde port ſailed 
from each ſhip's courſe, and diſtance from 3 ft their 
reſpective — he and to vefolve | it by an equation not higher than | 
a quadratic, 3 
; afl by the Propeſer, 
* 25 '3 . et aun an; ww 
"As 202.2 x7 1 1133: 226.99 leagues. The par ats | 
from is in 5* north latitude. 1b 
4 54 220 my ＋ g' W. , 
0 4 10 E. JO vg. 7 27 K. | 
AS. eee 7 | 
let N be the p «hailed 5 Wa (A, B,C, the gehe Po 
pit once hova the equinoctial. 
ANC, = 27 > : 
ANB ate n whence . ys. | 
3 ALAS v2. erg NA * | eh 
* NC: AC; nſequent — ä 
icular ND N an f A e 
e ee * r f 
A. 5 | D DR ws g 
5 T „ Fes v a * 
K* IL Que/MHon- 4 | 


ee ee 


; ABE, and AD E mu 


en 67.7 185+ 


- "048; Tax Drattan RTO Ton on- 


Queſtion CXC VIII. By Mr. Ant. Tharker L. D. 1937; 

Let AB = 1000, B C = 2000, g pan, 
and AE bb ſhew how 6% 
find . area that can pol. 


” * Fr $1 * fs . * 1 
* 1 ” $4.4 „ ws U —— > * — 2 . «© 
= ” 


Afr by — 


Draw the lines as in the annexed 6gure, and produce th the lines 
AB, CD; and let fall the perpen- 
dieulars CP, Eg. w . 58 

When” the area is che greateſt P | 
poſſible, it is W AC . 

Fs 
; therefore the fi DE 

2 55 inſcribed 1 circle, 
whoſe diameter is AE. Let A A * 1 
ä BC=5, OD Rel 37 4 5 
rage ACE, BCP, D Eg, afe lemi: bt xt 40. 


7 = And þ: rem; 4 rg est. And. 


by Evclid 12th, 2d, LES | 14 8 £22 ra = CE. 
And 4 +#-+ 28a = AT. And, by Euclid 47h, 1ſt, AC 


Ter- AE. Or =&+# +040 + 205+ 
| EVFELRD =#þ 20x +75 r=n, putting 5* for 


the known quantities, Hence [75 we have 5 + 2 ax + 
2cd „ BPE+B & +2bcd VEED which reduced 


b 


** 
gives x = I g0f55 1000 A E xn 6648 31856 and the greateſt 
Anſwered 


MATHEMATICAL RacrisTxR, 343 5 | 


-z 


- Afeered by Mr. Robert Heath. = 


The diameter A E, or radius AQ may be expeditiouſly found 
by a table of natutal fines (which is an invention of my own) by 
finding out a few chords, in the proportion of the chords given, 
AB, BC, CD, D E—By a few trials: I find the angle A Qn | 
under half the chard = = $? 39 the next leſs to a minute; and Rd 
89 40, the next greater: the operation is thus: * , : 


NU— — — — — — — — 


Nat. 8 5 . = 
Take 8“ 397 of of = 1503.981-+ | 
Angles C 17 30 19 33 =+X1503-981 | Lek 

| correſ- 4 26 49 13 It =3 X1503.981 
pond. 7 36 . eee. 


89 57 35 e TE 
Comp. 0 2 24 4 af. | ON | >» 
| Nat. fines. 
8 409 © oO = . 1g06.857 
17 32 23 57 =» X1506.857.. 
26 32 32 40 S X1506i857 - 
37 3 59: 42 e 


| 90 8 36 19 1 = "I 
5 diff. 11” ar e 


Say as 11 21” 5" to 60, ſo is 2 24% 46” to | 12” 45” to be 
. added to the next leſs angle; whence 80 39 120 45/1 is the true | 
le AQ m; conſequently. 179 18 25” 30” — angle AQB;, | 
75 ſince AQD is an ifoſceles triangle, the angle QAB= 
ABO = 81 755 47" 1805. By Trigonometry ſay 17, 18, &c. - 
(2974 929 N. S.) : 1000 :: 81 20', &c. (9886.161): 332 168) 
TY Whence AE = = 6646 316, the diameter requi 
8 equently the greateſt area of the polygon ABCDEA= | 
14567.640, &c, very near the truth. 
Mr. Walter Trott gives the dia. 6646.3, area 14567.40, Mr. 
RNobinſon (not conſidering it in a ſemi- circle) 142471504543 and 
Mr. Bird but 14202. 859: Mr. Tatton, 13692 1003 Arithmeticus, 
1486.64. Mr. Colburn fays it is 39208. 75, agreeable NY OO 
Mr. 5 aka 6423 270 1 e . 


IL 


; 


- 'L : 


* Tir Dranth v REvbSYF AY j bn; 
® gion CXCIK. [By N. Chirift | Malo. I., D. . 


On Albion's Auſtral bounds, on Suſſex Strend, 

A xange of rocks defend thꝰ adjacent land 
Prom vile invaders, and inſulting waves; 
Indul Nature, whom the loves ſhe ſaves, Ba 
-'Earſt Seven Cliffs, but now Three Charles's — 
The fatal place where once the Dutch were maul d. 

The furrow'd front, with viſage ghaſtly pale, 
Frowns at the billows of each boil? 'rous gale; 
Friendly informs afar-of Beachy-head, 
A ſhoa — rocks to 1 dread. % 

01 fight! a eath, to touch, 
9585 rc = N by the founding Dutch. 
Who, vent'rouſly look oer the bending brow, 

- Pigmy-like, they teem to thoſe below. _ 
-faring fowl of num'rous forts here throng, 

Both for their refuge, and to brood their young: 

And when furpriz'd, each have their diff rent cp, 

Althoꝰ in diſcord, yet in harmony: 

On the broad ſhoulders of theſe cliffs there lie 

The faireſt downs cer facd the azure ſky , | 

Wbere a rich carpet der the ſameis ſpread, 

And num'rous flocks thereon are yearly fed; 

_ . Whoſe filver fleece; and ſweeter fleſh exceed ' 

Banſtead, or Bagſhot, or fam'd Coteſwald breed. 

Near, on the cad, there is a graceful ſoil, 
Which well rewards the tilters care and toll: 

Fair ſmiling men —_— where once 2 briny flood, 
Fine glad'my fields, where a fair ci I ap hy 

Er abs. now call'd, whilom-Anderida: 15 * 

. 


But mona ring time the hardeſt flint decay; 
ol Te $ fcarce — rx = uh = = ruins lay; 
footſteps dim, the hi ark to trace, 
The ſea, the downs, the wield concur that its che place.” 
But not to trifle in ſo old a tale, | 
+ + Here's what will r omdny of, ap e: r 
This fertile place in plenty doth produce e 
All the fubſtantials fit for human uſe. | | 
Fowl, fifh, and fruit, the ſeaſons ftill ſupply, 
f Their luxury, not man to 1 
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If from the top of this ſtupend*ous height 
You dextrouſly let fall a pond*rous wei he, 
The time obſerv'd, —— — (tis plain) 
The ſound requires, for to return again. 

Now from the data draw your conſequence, 


un find the height of this great eminence. 
Anſoered by the Propoſer. 


Let 4 be the time a heavy body requires in falling from the 


top of the cliff, Then — = the time that ſound requires to move 
that ſpace ; $ = 16 feet; c = 968 feet. 
Then $ & = r. per queſtion 3 and 1154 a; which di- 


vide by 6, and it in 1160 — * 5-5 ſeconds, the 


time ſought. Then 5.5 x 5.5 X þ = 484 feet, the he ſought. 
But if 5 = 16 fr, the anfwer is 481.417. | wh 


| Nat. Percival. If ſound moves 114 feet in a ſecond, as by 


late authors, then the height ſought is 61 1.434 feet. 


. The Prize Queſtion. By Mr. Turner. ED: 739 


Could I (unſkill'd in verſe) ſuch lines indite, 

As would the fair ones pleaſe, I'd oftner write, 

And unto B—-gh—n (as I now do here) 

Send a prize queſtion for th enſuing year: 

If he approves, ten Diaries ate the claim 

Of him or her, Arc: ber Ip a the ſame. 

In the annex'd 

The ſides are given, as below you ſee ; 

Upon the angular point A, as renter, 

A ſemicircle, w diameter 

Is thirty feet exact deſcribed there. .0 

Now *tis requir'd to draw two lines, 
that each 4 

From both the given points, B,D, may B . 


e ) 


— 
——— EG = 


N 
| 
| 
| 
| 
| g 


ST —— »ü¹w1Q1 — —— erm. 
OY 


. 


\\ 
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And ſo, as that the angle B ED 


The greateſt that is poſſible may be. | 
To find this, various methods may ſuffice z 
But he who purpoſes to win the prize 

Muſt prove himſelf ſkilPd in arts mathematic, 
And ſolve it by equation, call'd quadratic. - 


BA = 40, AD = 53, DB = 55 feet. 


ö ; Anſwered by Mr. R. Heath. * 411 
In the triangle ABD there is given AB = 40 , AD= 


35 c, BD=55=24 PSS OS 2. 
Make P'S parallel to BD; draw m 
perpendicular. In the center C deſcribe | 
a circle to touch the given one at F, 
through the points B, D; the point of 2 
! F, which lines muſt be 
drawn to B and D, to conſtitute the | 
ateſt angle, which is a maximum. 
Draw C A, CD, and A p, the perpen- 
dicular of the triangle A B D. In or- 
der to inveſtigate the center C, and the * * 
lines B F and D F, find the perpen- | 
dicular Ap = 36.4342 = mq=bz 9p * E 
=Am=10.991=gz; and let C4. Then, per Euclid 47, t, 
scp ck; Ar n AC, and 
Wi + +Fiba+Fd =AC=vV FA.  Whence g* + b* + 


* 
LY —f*'+2ba= 2 fv * + #\, by involution and tranſpoſi- 
tion. Of k +2 ba = 2 Varga, by ſubſtitution. Whence 
— | "is 
O+ pope = D Ad a=5.10647 z conſequently AC 
= 42.97, Now the triangles A Cm and Apr are ſimilar, 
m C: AC: AH: Ar = 37.686, AC—ArF=rC=az5.287; 
whence F r = 22.687, Br = 26,139, the angle CAm=759 , 
the angle r BF = 47? 9;, BF = 22.913 DF = 41.02; the 
angle B F D 1009 30", a maximum, a 


-_ 2 IE 8 2 ab 


. 
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ven: 1 a Repaſitory Solution. R. 
Conſtrudtion.— Find C, the center of a circle which ' ſhall cir- 
cumſcribe the triangle AB D, and join the points of interſec- 
tion, FG; produce FG and BD, until they meet in H; from 
H draw HE to touch the given circle in E; draw BE, DE; 
and B ED wilt be the angle required. HO Bt: 5 


iy 


— + * % ” 


The demonſtration, is very evident; for FH = FH x H Gaz 
BHx DH; therefore a, circle deſcribed N the points 
B, E, D, will touch the primitive circle in E; and conſequently 
the angle B E D the greateſt poſlible. 3, 

Method of Calculation. Firſt, draw the lines as in the figure; 
then in the triangle A C G all the ſides being known, the angles 
are determined: whence the ſides and angles of the right angled 
triangle A OG become known. In the triangle A DG, the 
ſides A G, A D, and angle ADG (FCA CG) are now known: 
whereby we may get GD and angle AGD; from the latter 
take the angle AGO, and its lement gives the angle 
HGD. To the angle ADB add the angle GD A, the ſum 
is the angle G D B, whoſe ſupplement is GDH ; therefore GH | 
and DH are known. Again HE (FHN Hd) is known 

therefore the hypothenuſe and angle A H E of the right-angled 
8 n. | Y y 2 | triangle 


* 
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E H become known; and conſequently the angle 
H triangle E P H we have 
H 1 — PD and PE; ſubtract the former 
from BD, there remains BB P, which, together with the other 
ſegment DP, and perpendicular P E being known, are ſuffi- 
cient to determine the greateſt angle B E D, as required. 
Note, In the above conſtruction, 1 H had 
been drawn on the other ſide H F, it would have determined the 
minimum to the queſtion, = | 


Queſtion CC. By Mr. Thomas Bird. L. D. 1798. 


A fpark having gain'd a young damſel's conſent, 

He unto her father ſubmiſſively went, 

Deſiring his favour to make her his bride: 

Unto which petition her father reply'd : 

have a nice garden, whoſe beautiful frame 

The form of a rhombus exactly does claim: 

In which is a ſquare ſo inſcribed by art, | 

To touch the four fences alike on each part. 

Each fide mays? — pleafant and fair, 
Eight chains, and three-fourths of a chain does declare; 
And alſo the ſquare in the middle enclos'd, 

Each ſide of fix chains is exactly compos'd. 

Now tell us the garden's true area from hence, 

And I with your project of love will diſpenſe. 

But if your beſt judgment defective appear, 

In marriage you never muſt compaſs your dear.“ 

Now therefore, 575 ladies, come lend us your aid, 

And ſhew Cupid's captive to compaſs the maid ! 

Produce the equation. quadratic with care, - 

Nor let your Strephon bleed on in deſpair. 

For if your aſſiſtance you long do neglect, N 

His hanging or drowning you ſoon may expect. 


. * 


: | 
1 A 
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* 
Anfwered by Mr. Robert Heath. 


Let b = the fides A B. = BC, Sc. = 8.73. chains g 20 
| =fb, &c. = 6 chains. Then it is evi 4 2851 
dent ez=zf = 3 chains c. Let Bz= 


. By ſimilar triangles, x * 20e Te: 
A. But A's: {-Bo* = AB* 


by 47 Euclid 1, which is, in algebraic 
UI 


** 

+ ce=bd$. 6. By reduction Tc 

+ 2:cxXxx+ ec=dbes, by comp. 
and extraction, xx TK- cc + xc = * 
Vitra 9:25 x; whence the equation becomes xx — 6:25 x 
= cc, by comp. U and extraction a ſecond time, K = 
Voest ec + 3-125 = 443 or 2:25 (according to the am- 
biguity of the queſtion) ; whence the area of the rombus or gar- 
den ABCD = 73.5 chains, = 7 acres, I rood, 16 poles, 


Repoſtory Solution. 


Put BO+BZ = 25, BO — BZ S2 and A B 5. 
Then y +» = BO, and y—» BZ. But by ſimilar triangſes 


BZ: Ze::BO:OA = = EX7Ee And: by Euclid 47, 1, 


we have BO" + ON' = AB e 


, a quadratic equation 3 which reduced, gives y.= 5x. 


Queſtion CCI. By Ms. Richard Lovarr. L. D. 1 738. 


It was the ninth of June my friend and I 
One evening late went forth to ſpy 
Thoſe heavenly bodies which to us appear 
Like blazing tapers, wand'ring in the air. | 
Then ſtraightway we a ſuppoſition made, | | 1 
Thro? boundleſs æther, and it was convey d 

* Round 


1 


Given A C S 67 28, BC=60% S., N. 
The angles ADC=1489 6', CDB=1212 54. 0 


35> Ts 'Dianilan REeyoSIiTORY; on, 
Round the celeſtial,orbs as ſwift as thought, 
Viewing thoſe wondrous works by Nature wrought. 
Three ſtars. among the reſt, their rays of light 
Seem'd to enlighten. the dull ſhades of night; 
Their diſtance from. each other as we ax | 
Inſerted are i'th* margin of this bon. | 
Their angles alſo, at the zenith made, | 
From thence. we did their altitudes invade, _ 
But here we ſtopp'd, no farther could advance, 
Our theoretns fail'd us, and our works were chance 
I The altitudes, therefore, fair ladies give 
In the next Diary: and your fame ſhall live 
While the terraqueous globe her orb ſhall keep, 
Or Adam in the filent grave ſhall ſleep. 6% 1 
| C 


Required A D, CD, and BD, — — 


DIG 100 eee, 
© Anſwered by Mr. Richard Lovatt. | 
| 7 
Put b = fine of AB = by fine of the angle ADB; p = 
mW: 


cons AC: 4 fine.BC = by fine angle CBB; AB CN; 


and m = its co - ſine; 4 = ſine angle A B D. Then 2 5 = ſine 
alt. AD; and -=- 42 -an will be angle DB C; 


andndVT-ad —amd= ſine CD. Hence this analogy, as 


radius 1: co-ſine AD V e:: co-ſine CD=2anm d 


aa bU N 14221 U aan 4 1 =PP. 
Which gives AD, 29” 29% B D, 28*2r'; CD, 40*5o/ ;- whoſe 
complements are the altitudes. 8 


— 


Queſtion CCI. By Mr. Chriſt. Maſon. L- D. 1738. 

Suppoſe a ſhip ſet ſail from the latitude g north, and ſhape a 
north- weſt courſe, and fail without interruption, where will it at 
laſt arrive, and how many leagues run? or) | 


| " d 8 . & | il : * 
| Anſwered 


* 


VII 4ann HA - i. Therefore . 


* 


— 
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Anſwered by Mr. Thomas Bird. 


The ſmall decrements of the ſpiral, or the diſtance the ſhip 
runs while it paſſes thro* ſmall, but equal angles of longitude (as 
at every 0.04 deg.) are a ſeries of geom. proportionals continued, 
decreaſing and ending in o, in the pole; whoſe ratio (1.0001745) 

together with the firſt or greateſt term (o. 57736) and laſt or leaſt 
(0) being known, the ſum of all the ſeries or length of the ſpiral 
is eaſily found = 330g minutes of a degree, or 1103 leagues, 
which may more eaſily be done by fluxions. However, it may be 
ſolved to a geometrical exactneſs by this eaſy and known analogy: 


As the co- ſine of the courſe, co ar. : 0. 180515 
To diff lat. 780 leagus = 2.392095 
So is radius - id - 10.000000 


To diſtance run 1103 leagues = 3.042610 


After the ſhip has paſſed through all the degrees of longitude, 
and is arrived at the ſame meridian itſelf, it will be but 4.632 
min. from the pole, according io artificial tangents (for Wright's 
meridional parts, being made from falſe ſecants, are not to be 
- truſted); after which, it will be no deviation from mathematical ex- 
actneſs to ſuppoſe the remainder to the pole a plane, in which caſe 
the proportion of the velocity of the ſhip's approach towards the 

le, is nearly as 10000000 to 18151, ſhe, in the next round. 
will be but 0.00841 min. from the pole, and the next revolution 
fall into the pole itſelf, contrary to what the ingenious Oughtred * 
ſuppoſed in his Cir. Prop. of Nav. p. 37. : 


2 Mr. R. Dunthorne's Anſwer. £ 
Since parts of rhumbs are every where to their correſponding 
arts of the meridians, as radius to the co-fine of the courſe, it wi 
, ſine 45% rad. : : 900. 25 leagues {the diſt. of 3 from the 
pole): 1273.14 leagues, the anſwer, _ BET | 
Mr. Geo. Brown, jun. has curiouſly ſolved this. - 


| 
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Quali CCIII. By Mr. Tho. Cooper. L.D. 1738. 


In-a Ee A clime, * two hills ſublime _ 
Attract the diſtant fight; _ M 
Tf exceſs of one, i'th' margin's + ſhown, 
Above the other's height. 
If from the ſummit of each mount 
A line extended be, 
The length thereof you muſt account 
Juſt ſixty miles and three; 
Their ſite is ſuch, this line will touch, 
- And reach the earth's ſurface ; 
And the contact, it ——— 
Pth” intermediate {j 
I pray diſcloſe the height of thoſe? 
And alſo at what time, 
The radiant ſun, on each of them, 
Will firſt begin co $ ſhine? 


HAnfwered by Mr. Robert Heath. 

Lore arnh e Co=C Cn = 6g80006 yards, 
5 = BY C % | 

| 3, * t t 
— Balch ws radius = © mM. 
Then == gm, by Euelid, 
47, I. Again, L H Y- ot 
Mg . 263 miles 


\\ 
W 


= 110880 yards uentl 
S 


reduced x »+dx= = E | 
In numbers * + 119 «FR = 48923529707626,7, &c. Solved, x= 
6980164.68 yards ; conſequently the height of the loweſt moun- 
tain = 164.68 yards; that of the higheſt == 283.68 yards. 
155 time when the ſun firſt begins to ſhine on the higheſt 
mountain (M) is when he cuts the tangent to the earth's ſurface 


„Tube hipheſt hill in lat; 65 dep. the other ; 
+ Dic 8 9 * 


$ On dhe | . 
5 (SM) 


ö 
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(S M) below the horizon (H M H) the angle Hg ( 22 by 
Trig-)== 31 min. alſo he firſt begins to ſhine on the top 
loweſt mountain (n) when he cuts the tang. (Mm) — the ho- 
rizon (Hm H) the 4 MN Hag min. ow if the ſun's refrac · 
tion be 28 toe near the horizon = 32/, the angle A MS 
will be =1* /; and . HMM 5&, which the ſun is be- 
low the horizpe. of each mountain when he firſt ſhines on their 


The hour or times will be found by ſpheric Trigonometry, thus 


at 10 87 38“ on the higheſt mountain, at 10. 2. 4, on the loweſt, 
N. B. Sun riſes in lat. 65, at to: 35: 16, in 64. 30, at 10: 22: 
6. This ſhews ho much thoſe are miſtaken, who ſuppoſe the 
jun would firſt ſhine on them, nearly at his riſing. 
Merones gives the higheſt hill 283, . e — lower 164.695 
ſun riſes on „at 10.214, on the lower at 10.144. . 
The propoſer, Mr. Tho. Cooper, ſays the ſun-appears on = 
higheſt at 10: 21: " on the lower, at 10: 13:12. 


relies cclv. By ]. 8.8 L. D. 1736. 


| Aball of lead hanging from the top of a ball by. a ſtring — 


over a pulley, which is 20 feet long between the center 

and pulley, is ſet a ſwinging the moment it n 
rſon holding the other „ 
mvp the I, and continues ſo to do, at an uniform ratio of 


five feet in a minute, untill he has pull'd the ball quite up, to the 
gon any felony Rt EEO | 


Rn te wp: 


W = 


wag 1 Baabe. 


Wasn min. 6 . ä 


the pendulum, whole length is a, 3 5% and e 
to a ſinall particle of time. Then 5: c: : 4: 5 number of vi- 
brations which the pendulum s makes in the time ez and ö: 2 


ex F portion of the firing drawn vp in the time 83. then will 


Finne d * 


Z 2 er 22 


RE ENS AR 


- : 3 
- & % 75 


& 
» WU 


| 
| 
| 


| 

j 
| 
| 
q 
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rum remaining, the re 


b 


IF 


28” = after dhe ſecond time e, &c. N — FT 5 F< — 
bi the dum af vibrat. in the 2d time, e Conſequently its 


oP" = number of vibrations in 2d, he In like manner 


| ibrat. 3d = = 
P an viteas:gdfime, © Ea 


num, id 4th; &c. Whence it is manifeſt that the number * vi- 
brat. in the ſeveral times e, as above, are a ſeries of fractions, whoſe 
numerators att equal, and their denominators are 1 


decreaſing in in arith, progr. from b, and number of terms © >. By the 


arithmetic of infinites 2 c, will be the ſum of all the af in 
the ſeries. Bute=97%3 hence 2 c r 194, the number of vibra- 
tions required. 
For a fluxional inveſtigation to this queſtion ſee Turner's Ez. . - 
erciſes, page 120. 185 Ne gt 
Gag 


alis cov. Þ a6. Maſon. L. D. 1. 2 


Soon after a hard Ne of wind, ſome perſons ſtrolling along 
ſhore, upon the look- out, found a large caſk juſt driving aſhore, 
hic prov d a piece of old Jamaica rum: they foon boarded it, 
and rack d off forty- one gallons, and filled up the caſk again with 
water; and acquainted ſome more of their party with their ſucceſs, 
ho went and racked off the fame quantity of that mixture, and 
filled it up again with voy in like manner it was ſerved 16 twice 
more; and ar laſt, by the proof, there was found 25 734 gallons of 
water. How moch did the whole; = 
contain, and how 8 les of rum was en out at eac 
. ation © A e 


auer by Me. R. nen. ee 


Jar ho 285723 = 253935505 gulf rome wk. 


„ 4¹ Salons whe liquardrawn off each time 
pe ** Dre of times of drawing. S 


the quantity of neat eat liquor the alk held. 
roy x: a= 5% #— Ft . eee 


1 
* I 
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—— + * — <I> — ” 
1 neg —— | Witt 
* — Y F e rum leſt at 4th drawings. 


Whence it is evident, that che quantity of neat iquor 80 at 
any number of times en off, will be ing e —L.;con- 


i ſequently = =. Reduced * — q TIF. .. In npmbers 


* 41 13 *; ſolv'd ads. to a new method of 
2 N x = 1244671, &c. 
Now, if each quantity left. in che caſk, at any t time of drawing 
off, be end from the quantity left the time preceding, the 
neat rum at cach time drawn off will be found; and is as follows: 


Rum drawn off 1. 41.000 A 
Fan ILL 27.516 mes 
2 18.467 Total 124. 67 eulen. 
12944 


add, gallons lt I 25-299 | 
The Prize Queſtion By Me, Richard Dunthorne.” 1. D. 1738. 
Let AFK be the conoid of Nicomedes, which is en, 
approaching neare rer 3p e, e 
yet, if continued ad ininitum, could * 


never meet ; which at firſt ſetting EL 

out to generate the line A F | 13 

the diſtance B A is 16 inches; and B — * 0 
the diſtance B P. is 4 — 1 0 e * 

the pole, P, to the aſympto 4 1h ate hes 

It is re quired to find the de diſtarice F WELL wn.” 148 

of F, the point of infleAtipn of the curve. AQ bY 7 2 


. > 
put * Ws r BP =24=5;BE DMs 
=Xx; and EF = y. Then, by 12 onda nag DMF ind 
PE E, we have D M (): MF (= -<21::PE(b+s):FF 
09 multiply extremes and means, . divide by x, we have 


' d+x X — — | I 9 
3 r 


N cd. 4 Z 2 2 7 0 | 24 
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=o —Ja ba XxX 
Kreer Thea h r ＋ 359 41 
So; by means of this equation the value of -x may be found, 
by the interſection of à cirele and common la. But if 
| brought into numbers, and reduced, will give x = 12.088; 
: inches from BE, being the diſtance of the poor of inflection of 
the curve from the aſymptote. | 


This prize queſtion was taken from Iyfiniments Petits par Mar. 
de L. Hopital, p. 59, or Hay's Fluxions, p. 913 and is in Stones 
Fluxions, p. $73 Simpſon's TREO, os p. 87. 


Ne CCVI. . 5 * Turner. 4 D. 1739 * 


4 


_— 


ES From the Sides ſyn's incenſe heat. li 64 
2 34 Here, to relax my weary mind, ſtray'd, + 
And, as T'watk'd. theſe obſe ns made: i . T AH 
The form of the aboveſaid piece of 1 - arg; 


. ' A'viangleobtuſe I quickly found : 4 283 N 
N eee CB ee fides Vknew,” + A 
0 _ AC fourteen, CB chajns twenty-two. Err of a0 
rom C, a drain was caftied on to D, $8 & with ib 0 
| circle's arch exact, 12 in * e 8 anne 

** . 4 center A, the radi / $6367, thetr , 

A e the anal 3 1 nl en ohn nj 
. Thar the thifd 888 Leer l 3o 

„ WMas to the uch C to four; 


e 


— 
F ' 
* * 
, 
. 
* = 
22 
. - „ 
0 2 N 3 
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5775  Hnſwered by the Propoſer.” en | | 4. 

Let AB Dx, AC=14=4, CB=22=6« “ —db* =228 
= m. Thea the eo-ſine of the angle | 

zac but the arch C Ex 


4 u, 0. radius ; con- 

ſequently n of ** arch 

. + 2 kc there- 
* — = 


e &e, 
bons which eqttaticn; dy. conrergig” | | | 

ere te mai of come ou ag, a che age BAC 
| = degrees 17 minutes. | 
Anſwered by Merones, 


A s mites ACA CB, © er 
CE as poſſible z let @ Sits ſine, þ= its co-fine to the radius r; 


and let p +z = CE and, per queſtion, 9+ 5 =ABs 
allo the co- ne N And BP. 
7 Ar- -e —i2 — &c. dif 
ference of the ſegments of the baſe. But by ax. 4th of Pang 


— HET wie BTR en . 
„hre 1 e 


ah i 44 
4+ 2 a I 


=, 


W 


\Y 


the arch CE * * 5704043. and 4 * N F 
4 
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Now aſſume p = 114 and chen En the degrees of 
the a arch P.; from whence is had 4 10.249675 = 9.53646-; 
all which ſubtracted in the foregoing ſeries,” and putting A BC, 
&c. for the known co-efficients, and reverting the ſeries, we: ſliall 
R BR2 oof 2BC—AC 

839 * 


have z = * R', &. (0704043, and 


* 

. 
* 1 , 

45 Nis. be —__— el 


1 By. Merones. LD. 1 ON 


Ifa contipe; dull be projected upwards'iri a direction perpendi- 


cular to the horizon, baff a mile * Ger e de 33 
degrees, here will it fall? . 


| © Anſwered by the Propoſer. | 
Let the ball be projected from A, [he of its eee 
252 ſeconds, in fond ag: the point , r 2 og 
A will be carried to B, through a a 1 


ſpace. AB of 23666 denz eme BI ADA 1A bo 
earth's rotation. Now the ball 
(carried: by a compound motion of — 
of ita projection, and the 3 ro. 
ratipn) will deſcribe an ellipſe, wh 
focus is in the — of the — . 
in which the ell ar 445 MH 
= the circular > 
the area 7K & Wes, | | | 
but, by reaſon of the ſmall ratio of wan I 
rS to AC, the portion Ar. , 
may be taken for a partbola. | Let Were feet, 
AB=49 = 23666 fern S6 =B?; then will 
456d 


Tak. oils 


ba 
== BEN: 757 7. and be 4 EE TIES 


Rs i 


= i: 175 nearly = $967 beit near four feet to the weſt. 


bf 


* 
eM, e 359 


l 3 "Mir. Henry. Travis anſwers it thus: © * 


"The time of the ball's aſcending i is equal to the time of i its de- 
ſcending, according to the writers on NN which call (x), 
and the number of feet ay heavy body will fall or deſcend freely, 
by the force of its owfi gravity, in one ſecond” of time'= (u). 
Then will * = 2640 = the ſeet in half a nr ox = 
—— 72 * 163. 98. nearly; *%*x = 12 48” = the time the 
is aſcending and defcending ; and conſequently the ball will fan | 


"near 4 feet from the place it was projected. 


1 inveſtigation of this problem, E tions 
5 It and uad ser f Simpfon's Diſfertations, p. 161. - | . 


bene Oh, + By Mr. John May, jun. L. D. 1739. 


There came three Dutchmen of my acquaintance to ſee- me; 
being lately married, they brought their wives with. them. The 
men's names were Hendriek, Claas, and Cornelius; the women's 
Geertruij, Catrijn, and Anna: but 1 forgot the name of each 
man's wife. They told me they had brow to market to buy hogs 
each perſon bought as many hogs as . ſhillings for each 
hog Hendriek bought 23 hogs more than Cartijn;; and Claas 
. bought 11 more than Geertruij; likewiſe, each man laid our | 
three guineas more than his wife. I defire to know the name of | 
each man's wife. —. A ” * 9 
1 | | Anſwered 5 * 

Men. Women. 
ben the der, be ABC: 22 D 
* Hogs ne e'y | 2 

JW 1 NY. ef ' gw 

TED = e's: mpare B with D. then, per queſ: 
, 45 OR lunge chat is, putting = 4 ＋ 2, 

4 2 2 ＋ 2* = @.= 592 3 therefore @ = = ES now 

"Ks evident the aft term cannot be a whole © TT, tenſes 


— wein 
34 +4 7 2 1 T% 2 e214 anne * mim 98 
hy S» - > . : . 
43%; r > W 1 
LATE $3.58 4 ' ' 


- 


C2 


A 


a 
_ Tu- Dratran Ruvosrrory3 On; | 
— the firſt term muſt be an even e the lat carea g 


2 5 muſt be the half of a whole number; let =, * 
LE Ile aN 3,55 7, H 
Wo or 633 om che of which l bad © l\ x: 
| 4 54, 32, 14, 22, 24 
N „ 77 Andi eee 7 
: 254 Sk ; y 12, 12; . 
22 e 184, and we find 2/7 2, 10, 12, 20, 42 
Whence e muſt be the ſame in both ſuppoſitions ; *. it is 12, 
if the queſtion be poſſible, in whole numbers. But. ſince the other 
two perſons, A, R, muſt be compared, therefore a* — 4 =:63. 
From hence 4 32, «= 31 12, and y.= 8 but com- 
| paring the men and women in any other manner, it will appear 
TE 1 there is no other anſwer in whole numbers. Therefore Hendriek 
, FE r 
| man and wife. 3 


Quiſtion Cc. 515 Henry Travis. L.D. 1939. © 


Beds ces ain etttiation, Vis. es 4. B64 DUE er BY ; 
| ng the relation of the fides of a trapezium inſctibed in 
a circle, R 
| rately a general method te- 
fore all * w__ 
N. B. A 100 "oP S Ne 2 


„„ 04 afanth ens. 


\\ 
N 


ay J 


2% LEXEL, o Dex, 


L h = 2 0 a, Ane 
53 3D. VESSGP+ Fora =BD. Allo Azz—Bs 


| ; 2 per queſtion, z=C—Axzy—Bu; which ſabſti- 
FP. winks thn AID FEED C-Ary Bs 
1 TT 
3 Tg , R 
| 
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r rA is truly limited, and to be re- B 
lved as the following queſtion is: 

Given 298+ = +4ux=48 8— 

— &*, Quere x, y, and « ? The equa- 

tion in fluxions, with x only flowing is 

274 + 4ux = 48X — 2 xXx, and 

— — 

| with Y doing in 2 x 7 = 

o. and with x and y conſtant. becomes 


4 — = o. From the firſt, 


ſecond, and third ſteps, by common 
algebra, we get x=12, y = 6, and 
1 = 33 and by the very ſame way of 
reaſoning, the ſides of the trapezium 
ure found to be * = 60,-y = 72, « = 
45, and 2 = 21; and the area = 
. 2106 ſquare feet. This trapezium may 
be placed four or five different ways 
in a circle, which I have proved by 
a large geometrical projection, and 
every way juſtly contain the remaining 
chords of the circle and meaſure, a- 
mount to each the ſame area, 2106 
ſquare feet. (1) In the firlt figure the 
ſeveral lines are obvious, and the ; | 
diagonal BD = 75, multiplied by 3 
the half of the two perpendiculars (C E = 19.65, AF = 
36.52) will give the area as above, (2) In fig. 2. BC 
72, BD=z=21, DA=x=bo, and AC=«=45, And 
the diag. DC (= 74-96) multiply by half the perpendiculars 
(AF=35.75, and B E 20.2) gives neatly the fame area. (z) la 
fig: 3, y is the line AB, x'is BA; z is AD, add « is x. The 
_ diag. BD yo. ot, the perp. Az=16.6, CE = 43.1, nearly, and 
(4thly) in the ſame fig. z is repreſented by BO; « by © A, and 
x by AC, the diag. OC is nearly 74.95, which multiplied by 
the perpendiculars, gives the area as before. ; 


p Mr, Paul Sharp has found the ſides 72, 60, 45, and 21, in 1 


Pn te Aa Mr. 


- 


o- 


362 Tun Drantan RTO Iren On, 


Mr. Thomas Robinſon gives the ſides 72.2, 69.9, 45-14 20.3 
nearly true. , 


In this queſtion it does ſeem to 7 that the number of quan- 
tities ſought exceed the number of given * and — my 
ingenious correſpondents (ſays the Diary author) haave oblerved] 
is unlimited. Whether fince the numbers given in the queſtion, 
' viz. A=Z100, B=5, and C = 432246, and the four numbers 
ſought, are together obliged to ſubtend the chords of 360 degrees, 
and the diameter of the circle is given, it may be ſaid to be limited; 
but this (ſays the Diary author, I leave to the ſpeculation of thoſe 
ingenious perſons who are pleaſed to appear in the emendata next 
year. | p 8 
However, we do not find that any further notice, of any conſe- 
quence, was taken of it afterwards. 


Queſtion. CCX. By Mr. Robert Heath. L. D. 1739. | 


Ingenious ladies of the Britiſh iſle, 18997 7 
Whoſe minds are fraught with ſcientific arts 
Renown'd for virtue, wit; and excellence; 
| ee * om ne own 1 a 
right reflections, ſwift, like lightning, pierce- 
The ſecret pow'r, and hidden depth of things k 1e 


r - Diſcloſe tolight ® this dark. myſterious truth, 


And diſtant nations ſhall your praiſe reſound. 

8 | 

| + ol a minimum. Quære * 
: 33 Anfeered by Merones 

Dr | | © - = 

#7]. = a minimum. Therefore r x-log. i muſt be a mim 
whence ? x logs #7 + 5 x" o, or2 log. a + 1 
= 0 and therefore byp. log. x7 =— 4. And tabular log, of x* 
=— + X +434364 = — 1.782853, Therefore #7 = .60653 ;. 
and x . 2231. n | 


- 
0 ; : * 


— 
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Oneftion CCI. By My. Richard Duntharne. L. D. 2739. 
Suppoſe a caſk in form of the middle fruſtum of an hyperbo- 
lic ſpindle, whoſe length is 24 inches, bung diameter go, head 


diam. 20, and tranſverſe axis of the generating byperbola 100. 
inches. Required its content in ale gallons, 55 


BS Anuſtoered by Merones. 

Let the ſemi-tranſverſe C A = 30, CDS S 63, the 
ſquare of QP A =pp= 525, PE | 
=q=1I,, dd =aa+rr,c= 
3.14159, CB x, GF=BB = 
s—x, B For GD =y; then, per 
conics, g :#* : r* ; whence 


Arg. and BD* = 


= =#+E» —26 


of n+ 22. Therefore DB* X 


cj=ed5+Ly5=2ca5 /r +5" = fluxion of the 
ſolid A F G D wevolving round G D; put L S 2.302585 x 
log, LL and write g for in the fl and 

p r FX" q J | uent, ve 


hall have e# 9+ - LL = half 
the content of the caſk = 6754.88 inches, and the whole 13509 # 
= 47.50% ale gallons. | + N 
Mr. Farrer, Mr. Turner, and Mr. Travis have curiouſiy wrought ; 
this anſwer by a different proceſs. - © 4 iS 


* 


* 
* 
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Queſtion CCXII. By Mri Richard Lovatt. L. P. 1739. 
Suppoſe that in the ſpherical triangles ABC, ADC, there is 
given AB = 80% y/, AD=61*® 10, A 
AC=—4? 21', the  BAD=73*0, p 
and the angle DCA = BCA, what 
are the ſides DC and BC. | 


Anſwered by Mr. John Turner: | 


Put h = rectangle fine AD, AC; c = their co-ſines 3 d = 
rectangle of the fines of A C, AB; F that of their co-ſines; g 
= fine AD; b = fine AB; m.the fine of the angle BAD, 
# = its co- ſine; x = coſine of the angle DAC; VIA l= 
its fine (rad. being 1.) Then the fine of BAC = -,; 
and its co-ſine=n x Vi z; co-ſ. DC=bx+c; co. ſ. BC= 
dux A + f; fine DC - fine BC 
CCC 
Then we ſhall have as 1 — c —2#cx — .: 1 — *: 


| 12 
r = the uate of the fine of the angle 
DCA. Again, BC* : lie fine of the angle BAC. :: 


* U.: fine of DC A.; conſequently, ny 


Pn 2 t = . * — 5 * 

1E 7 2 2ndmx/1-z\-2dmfy/ 1,7 

which reduced, gives x = .87719 ; confequently the angle DAC 

2 282 42 3 BAC=44* 18703; fide DC= 2919 x and BC 
= 53" 59. | 


Queſtion CXXIII. By Mr. Chriſtopher Maſon. L.D. 1739. 


There is a triangular piece of ground, whoſe center of gra 
is ant from each angle 12, 16, and 20 chains: it is abel 
find 


D 


122 
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find the periphery of the inſcribed ellipſis z alſo the content 
of each angular piece without the ellipſis? N 


| Repoſitory Solution. ä 
Let A B C be the triangle required, wherein O repreſents thꝰ 


center of gravity, from whence 
given lines O A, OB, and O:C are | 
drawn to the angular oints A, B, C, By 
/ of the triangle. Becauſe O is the 
conter of gravity, the triangles AO C, 
AOB, BO C are equal; therefore, 
if for the fines of the vertical angles 
formed at the point O, we put x, y, 
and z, we ſhall have (by the theo- 
rems ſo-often mentioned in the pre- 
ceding pages, 142, &c. of this work) 
12X'16Xx#=12X 20Xy=20X" A | 2 
16x 23 and from theſe equations we 
ſhall find that x, y, and ꝝ are in the 175 
ratio of 3, 4, and 5. The problem is now brought to this, viz. 
to divide 360 degrees into three ſuch parts that their fines ſhall be 
in the ratio of 3, 4, and 5. | 
— Let the diameter of the circle ABC. be 2, and AB, BC, CA; | Az 
the parts required. Through the | | 
center D draw BDF; join the FREY 125 
points D, A, and D, C; and put 3x” 
for the ſine (radius being 1) of the 
arch A B, 4 x for the fine of BC, 
and 5 x for the ſine of C A, their 
ſum z then Hi 9, 15 yl 
are the co-fines of thoſe arches. . 
But the ſines and co fines of obtuſe - | 
arches are the fame with their 
ſupplements ; therefore the ſine of 
the arch CA is the ſame as the 


ſine of the ſum of the arches AB and BC. Now by Plane” 
1 3*VIi-16414-4%x for the fine 
of the arch A F C, and is conſequently equal to 3 *; hence 

This equation reduced, gives | 


& 


3 v1 - 16 +4 νe ng. 
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V = 75, and therefore x = 5, 3 = 7, 4x=4 Fa and g3 x = 


1; which ſhews that one of the angles, as AOC is 90% the 
other two are reſpectively 143% O8“ and 126 527; Now by have 
ing two ſides and the included angle, the third fide may be eaſily 
found; hence AC=20; AB and BC equal to 34.176 and 
28. 844 reſpectively. . 
The remaining part of this queſtion being eſſentially the 4 
with the 43ſt queſtion, propoſed in the _ for 1757, we refer 
our readers to the Repoſitory Solution thereof, for the area and pe- 
riphery, &c. of the greateſt inſcribed * in a given triangle. 


The Prize Queſtion. By Mr. R. Heath. L. D. 1739. 


Given the latitude of three places; Moſcow 559 307; Vienna 
482 12/ ; Gibraltar 359 307; all lying directly in the arc of 2 
great circle: the difference of longitude between Vienna (ſitu- 
ated in the middle) and Moſcow, calterly, is equal to that be- 
tween Vienna and Gibraltar, weſterly : it is required to find the. 
true bearin dere of and diſtance of each p ace from the other, and the 

longitude, according Ng of the globe? 


1 . 


Anſwered by Mr. Turner. 


| Let P repreſerit the pole of the world; M, Moſcow; v Vi 
enna ; and G, Gibraltar. Put x = the 
co fine of the angle GP V = = pX. P 
queſtion, the a nele VN. Vi-x 
S its line; for t ſine of GP pyt 53 
of PM, 0 and for the ſing of the 


2. G vy ſubftitute ==, Laſtly, 


d for the retangle of the fines GP, 

F for that of their co-ſines for the 
rectangle of the fines of PNA. V + "= BPRS PY"AS" Oe 
then by Simpſon's $ lemma, p. 546 of his Fluxions, we have dx + 


Fs ce GV3 gu + b=co-fine VM: „ 521 


— 


| ms r is ee V= 2722 


va 
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t= r ſine v M its co- ine Hrn; but the do- ine 
of VM was before found to be g x—+ +; conſequently ga . 
Ste; and again, the co-fine of G V has been found 
equa] to dx T; and alſo equal - z*1; hence dx + f*'= 
L— 6 expand theſe equations and we have g* x*'-{- 2 g bK 
„I-, and + 2 df f = 1 —# reduced, 
gives x* = TEES. (becauſe 2g bx and 24 f x de- 
froy each other, dc being equal to Fg) = .969343, the co-ſine- 
of 14 13/ 27, half the difference of longitude of Gibraltar and 
Moſcow. | | 


Vienna and Gibraltar bears from Moſcow ſouth 56® 4* weſterly. 

Moſcow from Vienna north 44 50 caſterly. FE 

Gibraltar from Vienna ſouth 44* 50 weſterly. i 

Vienna and Moſcow from Gibraltar north 35% 16“ eaſterly, 

Vienna js diſtant from Gibraltar -150 29 = 1146 Engliſh geo- 
metrical miles. e | 

Vienna from Moſcow 1124 =791: miles; and Gibraltar fromm 
Moſcow-279 52' = 1937; miles. | | 


. Queſtion CCXIV. By Mr. Robert Heath. L. D. 174 } 


A miſer thus, fair Ladies makes requeſt, 

What pounds are thoſe, at compound intereſt, 

He muſt, for time, on theſe conditions lend,. 

To gain an equal value in the end ?: 

Square · root of years, ſquare · root of pounds per cent, 
- Muſt equal ſquare-root of the money. lent: | 

To make it. clear, the ſquare-root of each three, 

Compar'd with each, muſt equally agree; 

Time, rate per cent. and principal unfold, 

And wed-him, fair one, for his bags of gold. 


Hafeoered-by Me. John Turner 


Let * S principal, rate and time; as 100 7X ::1 2401 x 3-ands 
putting 5 . or, what Ward in his Com. Int. calls R, * 
| | + b x- 


. 
"2 
x 


* 


e 


\\ 
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+ & x ; conſequently, by his firſt propoſition, and per queſtion, 


* NN a, 0143, =2, Hence x x log. 1 Tr 


= log 2 = 693147 (or = But the log. of TFT7, = ba — 


| 3 0 þ x b+ x 5 xt 


7 — 4 — — b „&c. into cz reverted, gives x = 


| tg rms codec any um ll in he prncip. 


Let x be the numbe? ought  threor «+ 7 "=2, per. 


5 88 this, in Jogarirtims, gives & into 2 + 
— &c. = 6931473 whence x = 8.4983, &c. 


Queftien CCXV. By Mr. Nich. Farrer. I. D. 1740. 


Sometime in the ſpring · quarter, in 1739, in the forenoon, an 
obſervation being made of the ſun, his altitude was found 330 
41” 40” ; and azimuth from. the north 1029 40 5270; and 
ſometime after, on the ſame forenoon, his altitude was found 


482 4& 53/7; and azimuth 134% 39“ 56/7. From whence the 


latitude of the place of obſervation, month, day, and hours of 
obſervation may be found, and are here required? with a gene- 
au eeorem fr all quot ofthis ature? | 


* b Rp” 1 | 
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Auma by Mr. Ant Thacker. 
 , Confiruftion —With radius = ſine of 90“ deſcribe the primitive 
tircle on the plane of the meri= + © « 
dian HZ HN; draw H thr Og 0 
the center for the horizon, and 2 5 
ZN the eaſt azimuth at right 3 
angles thereto; with the verſed 5; 
fines of 102 40/ 52” and 134 
39 56'; ſr off Hz and HF; 
and with the fines of 33%. 41” | 
40” and 4846 53” lay down \* 
C and CK; then draw Kg and | 
K Q parallel to HH; make 
Nu and Ne = AA and KQ; 
join TN and N. and draw 
r and ke parallel to HH; | \ 
hea; make; +0 md KO=me:., .-.t-. . 52 07 -- <4 

and be; through © © draw G © © m ng, and draw * equator 
EC parallel thereto; and C the elevation © the pole 
at right angles to it. From whence On will be. the ſine of 
the ſun's. declination; and P the fine, of the latitude re- 


40 
NN 


— \ , 
- af 7 Sb $%#Z3 
\ g _ ” 
>> 
” - 


Fg which projection, the inveſtigation of à general the. 
-orem will eafily For, per ſimilar triangles, ſay as NC (ra- 


dius 2 t): CT (Z) : NA (ö: YO. AndiNC(r) 
27CT(m)::Nef(s):be=ms=£&K0: '.v5—g$2z=@ a; 
alo 8:0 „ —7);08(m:s—qg2) fois CZ (I) :AZ= 
=== the tang, of the required latitude. 
2. For the the's declination ; asPb(x):Ch(y)::Ot(q2) 
2422 — and as C % — ) Cn d); :CP (i) P | 
(x) 3 therefore px —qy 2 == dz the ſun's declination. _. 
3. Laſtly, for the hour of the day put c = co-line of the ſun's | 
declination ; and 5 and e for the fine and co-line of the hour 
from noon; then will px—gyz=4d;, and dx+cye=p;* 


If the ſun's azimuth is leſs than go* (from the north) then : O mult be taken 
Lr fide of C, and there for a negative with reſpeR to what it in (in 
N f | | 


7 M0” and 


879 Taz. ha bets, RzxyosSiTORYS,0R, 
and by ſubſtitution x xp — x qz 5 + <9 = pz; but 1—yy =xx;. 
. rn and 8 5: n (fine of © azimuth) 261 


* 2 e, which fubſtirared for c, gives = bel =P) + *q2> 
. omg of he bar won, 


5 gn 


> at the firſt obſervation N hn 

Hence gs, d <4 ey 
e Da whicaig dp 
r . 76 er ond 
gative fine. OR 

Fin tether, win en 2X i bund 66 be. more aff 
than any other, e g. In the foluricn of the Prize Queſtion, 1739. 
ſolved by it, comes out — where the ſine 2 CEA. 


MPS fine 89? and, S tangent PV; and all the others, as. 
8 by Mr. Turner, Diary 1740. Allo Queſtion 211 may readily be 
2 Ys Anfiered by this chearem, 40d vill come dit E + a & | 


Teubete theorems above being brought out in numbers,” by help 


—.— of the artificial and gatural, fines, to facilitate, the labour, gave 
: 1, the latitude = 64 51 2. The ſun's declination = 20* 24> 
anſwering to the roth day of May; and the third hour C 
„ 4 hours,” or eight in the morning, and 30? = hours, or ten 
k o'clock; agreeing with that of the ingenious propoſer's 
: 1 true anſwer. Wipint bas =d7 to u! di 2 ibn 
- : „ 82 
A - a . 
3 9.8 ; f 4 = 20 4108 * 1074 > 
Fs 1 : -» | 
\ 1 N ** \ LUKE CER 7 | = & 5 i 
. Datu 2 0b} 307 N > Y — SPAR 2) 
4 5 * 177 17 1 2 " WE + "1 " n '# 
444 $E # - 3 JI] : 10 TUO 11% j STS JFR.13 
0 1 3 8 36 oed bas t D082 ; noleniis 
* 80 N 4 >. / 7 r * 8 _— - - 
Dung. N32 o * . $0 oe 3 {oy 1 tis DOCH en 
©” * 20 bum 7 3095), dea t ret 69 of d. renne 
G4) Cf 44 WAS v7 eee five $4116.58 & 1443 ee Js O55 41691 Queſtion 
f "7 
us * þ, 
bog dg e649 Mor ce. 
| 
* ON | p 
4 m_ 4 I 4 


the ſaid table, and the ball A was 


Nr rel este 1. 


Due ccxvI. 5 Me J May. L b. . 


Going to paſs a leiſure hour at billiards, 1 wondered to god the 
table an 8 hexagon; when | 

ſeeing the Kagel in 
ſtriking the 2 ginns, made me 
think, if two balls, A and B, lay on 


ſtruck againſt the ginn RS, from 
thence to ST, thence to TV, then 
to WV, chen to WX. thence to 
RX; thence reverſed, and ſtruck 
the ball B: to find geometrically 
the points in the ſeveral ginns where 
the ball A will ſtrike ; and that by a general coriftrugien for all 


| rohes, ſuppoſing the balls to err 


Anſwered by Merones. 


Produce all th fides of the figure as in the ſcheqey on R S let 
fall the perpendicular A a, v1 
and make ap = Ap; 
draw ab ndicular © 
to 8 T, and make bg — X 
a3; draw $c pe 
— to I V, and N 
bb. Alſo Bf per- 
pendicular to R X, and 
make gf = B42 draw _ | | 
Fe ene to 
and make ei i; draw ed caries wo VW, add make 
dk = ke; then ny lines c d, 3 5, 24, 46, 57 and 6 þ, 
cutting the ſides of the figure; then A 1, n 
| the pah of the moving body, A. 


Ne COxvIE „ ben Dan LD. 1%, 


At Matlock, near the Peak in Derbyſhire, where are = 
aing curioſities in nature, is a rock by the fide of th 


85 riſing nn to a wonderful * which 
2 


+ 


% Tus Dias zen R ETOS ITTO RAY ox, 


ing inacceſſible, I endeavoured to meaſure in a mathematical me- 

thod. From a ſtation at ſome. diſtance, (nearly level with the bor- 
tom of the Len I took an angle of altitude to its top 4% 307; 

752 having deſigned a ſecond ſtation, I took: an horizontal angle 

—— the foot of the rock and that ſtation; the mea- 

pe 2 diſtance between the ſtations was 4 chains, and 29 links, 
: 2 Gunter) or 283,274 feet. At that place I had an angle of 

titude-41* 12/, but forgot from hence to take an angle of my. 

firſt ſtation, and the foot of the rock ; yet am in hopes ſome cu- 

rious artiſt will, from this data, determine the * PR 

height of this ſtupenduous rock. f a 


STR Anſwered by the Progalir..- 


Let FSB repreſent the ground lines, as foppaſed truly bo 
rizontal z in which is given FS, the ſta- | 
tionary line, 429 links S A; and the ho- 
rizontal angle SF B=87® 5 ; and 
in the vertical triangle B F R the £ of _ 
ale. at F = 47? 30 =s. In the other 
| e BSR right Z. at B, the ſecond 
7 TIO A 12" =2. 


Then fay, 28 9: ere as 7 4 : BF= 


. Ley and as þ x: obs NF = =z eee. 
rss ] bx, | 
1 1 


a=, "08186807 | 
= 98296833 = 9:8656309 ON Woes 6 
= 9.9994370 ' 4 = 9:8764574 N 
eb=029.6 8 £ = 19.7440883 eee = 
63. 15% Nn A1 Fo then e 80, leaves 
9 40/ 4. B, whoſe. natural fine call g 1 * 9 232 


e Which ſubſticore for in the vine of B R, gives 
' i Ig FAV IN” | LOTT ant, Tr bop 


þ7% 
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8&4 
$ = 9.9994379 


a= 2.532457 g = 9.8050385 
p = 9g.8186807 gq=9g.8764574 
hap= 22.480570 E= 19.68 18959 = 


yard 8. 


2£2 = the height of the rock. The operation : 


= 587 links, or 2 


on was truly ſolved Marcellus Beighton, Mr. 
Ii Bene: and the anſwer i it as printed, by Mr. R. 
Dunthorne, Mr. D. Webber, Mr. Heath, Mr. Robinſon; Me- 


rones, J. B. Smith, Mr. J. ts Mr. Arden, &c. 


Queſtion CxVII By Ms. Ant. Thacker. L. D. 74. 
Given the“ equation of ene 


gether with the axis AB 
= þ = 1000, to find the 
greateſt ordinate (S R) and 


inſcribed parallelog N 


and to give the analytical N 


1 19. 


ue aan T=. 


W -< 


n Anleverel by Mr. John Turner. 


"Pho chanies of che curve is F=A* ZV; AB= r000 = by- 


hence. x/: 1 =g1: 5. In fluxions #7 : E= o. 
e ee Or finding te ehe dert 5 rei! 
5+; — 1 rn; Ae. . This reduced, gives x 
in whence CE the gion ondinay is = 6x76 Wh. 


— „ 
— — 
—— 


— 


8 8 


N "Taz Dial RevosrToryy dn, 


ay the . Paralltlogram. 
| 8 ; C1 
Put x Qi Dp= E Q=93 the area = A. . n 
OI en b_ N f | 
30 and H SP: 
0 and 2y=A. * 


Whith thrown into fluxions, and reduced (by expelling 2) gives 
* 2 40%. 615 429.23 28440 Wen and the re- 
quired area 248250. of 


: mie lane 3 5 Merones. 
1. For the greateſt ordinate 32 =\y2, and x X log. b—#* 
— X log. y = ” max. Whence x x LI -F and bx 


X log. I =#. Put a ＋ = b—a=zg; W re 
'X log. 225 4＋ v. 1 — fas log. g. take 4 2 836; then 


ie r . Kc. = 0. And by re. 


1 
* : 


- verſion of ſeries v = .0531498, and x = 8360531499 and) — 


657. 02682, the greateſt ordinate. 
2. Then for che greateſt inſcribed parallelogram z let Ap 
AQ =; thenyxs—x max. put 4 T =-; 
1 S log. F then 7 ER x log. F F =« +» x log. g —v (=5 
log. v). Theſe turned into ſeries, and reverted, will give the value 

-of u whence is had 53 allo letcþz = 3; then will T & log. 


Dx log. Y. This turned into ſeries, and the ſe- 


ries reverted finds x, 400 conſequently y 3 then theſe values 'of © 
andy, beiag ſubſtituted in the maximom, andd its flux made = 


e, and the ſeries reverted gives v, x, and y; r 


REES 2 247675, —_ 


A N 31-2; LK ; 3 3 42 we Ir. "> * 


Qelin CcxIx. By Mr. Richard Gibbons. L. D, 174. 


I will undertake, with twelve fair Dice, to throw 42 once in 
As times ; and between 37 and 47 at every throw. Quere, whe- 


8 t n — chances, and the exact 
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Anſwered by Mr. q ny 


It is found, from theorem 2, p. 27 e. Slmpibiſ, Laws of 
Chance, that the odds between 37 and 47 coming up, at any 
aſſigned throw, with 12 dice, is as 1.162, &c. to 1, or as 5 to 05 
very nearly, which is an anſwer to 1 part of the queſtion. And 
theorem 1, in the ſame page, the probability of L J 


42 comes out = . tes Therefore 1 — 5, &c. 8604 


is the probability of loſing in the other part & The queſtion ; and: 
conſequently the My odds for winnning, as 6396 to pr 
* as 16 to 9 -nearly.. 3 


The Pet edi. 2 Mr Robert Heath. l Oey 


Near Twickenham's banks, the Muſes ſear, where . 
Rolls, thro' the valley, his fmooth meg e * 
A fabrick does in peaceful order ri 
Whoſe owner's virtues reach the ty ſkies 
Secure of fame, he-ſlights all court renown | 


} 


For Maro's „an immortal crown... 83 
His gen' rous » free, and unconfin'd, _ . 
Well ſuits the bu bt noble mind; I Mr 193 F 4, 
Beholding flatt'ry a pitying eye. 
And, chan be guilty I fooner to die ! e 


Wrapp d in dielf⸗ he can his thoughts appro 
"Of truth, of juſtice,” poetry, or love; W. uſt 


+ Can, meditating” on life's various ſcene, ____ __ is 2 | 
See folly hes oe _ — a d, 9.4 £4 | 
And ſmooth 1855 log n-amuſement's Hemm. 
Make gardens, ſhady bowers, or Qs his theme: 0 * 
Or, Hem alofe, ral ſpies res; 'do Wavin woods,..' - .' 8 Ine 
— hills, fair belds, an al A $91. 26 

Heat the w choir, in Satbfi Nr fn 32 93104 


e 


0 Ane as 3 8 42 . = 
e © nobly, gnod,and e 3. uy eu 


a= 1 


2976 Tir Diantan ROTO No. 


T enrich the let it be ſuppos d. | 

A park 1s 3 to be cles d; N om 

Tas ſpreading trees, on Thames freight other ſide, 

Three furlongs diſtance) ſhade the ſilver tide; 2 K Dc 

And from the Muſe's feat doequally divide z- Wa 

- From whence a . of paili e Ferch v., 

In length a mile) unfaſhioned groun n 

| On ths cordon carr from each es | 5 | | 
To make the park the biggeſt that can be. 100. Er. 

53 Again, if a line drawn from each dee, | hy 
. . To the contrary fartheſt boundary; 

*** Theſe, and the fence, to touch ann 
On right and leſt, each ſhelt ring as it ſpreads: 
Hemm'd with a range of trees, to ſcreen the deer, N. 
ene wide op" ning to the rr. | 

Ingenious ladies, you're deſir d to ſhew 


E ” 


Ir"; 4 -. 


9 panty content, ſhades, area too. 4D; > = 
12 thus ſweet * when you "wal git the 
- nth n na 1 |; _— 


Let the circle Ta T MT eee Waker : for 
1.570796, dc. (+ the periphery Weft, 
e a it) PM TL 


then 8 8: 3: + x: 75 * 23 Agen 
| and by fir bes Nerf fries ſeries y = 1 — ; 2 
8 2 ——_ „e. e 

of ow Ti , 


Pen ne Ke=w9+ 15. Solved 
=..81844 . Sv, 
and the 33 "ge: TW Saks 


_ ** forthe area of the ſhades, pur, 12 fine are My # = $0 1a 


e of rhe e ſhades.; then as : K 1:1 —zg oi 
5 e bann eee | 


4 des, A1 
was Soph hs by ol W of the pa e 
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"This queſtion" was very ingeniouſly anſwered by the ſer, 
0 farther obſerves, that queſtions of this Su — 22 
eaſily ſolved by a table of nat. fines, (with radius unity) thus ;— 
ſeek a chord and arch in the ratio of the given chord and arch as 
- to 8, which are found by two or three trials = 1.6370516 and 

230 7: 30”, ſimilar to the chord T T, and arch TMAIT; 

, for 80 818: 5258 i is the fine of 84 56 15”, ſimilar to the fine LT, 
and arch. 1 2 half the ſupplement of the given arch to 360 | 
fay 1.6370516 to rad. 1: 120 (T T): 73 302, _ Poles = 

T m, the required radius. 


"I The ſame anſwered by Mr. J. Powle. 

Put þ = 5400 the min. in a quad. c =.000000084616 ; d = 
4=-+ archz q= 3.14159 ; = 13 = half the given chord; x 
=angle © T L in minutes; „g= TOL; ane lea 


Hold, 5 T*: d:: 2b: 72 length of the ſemi-cir, q: I: 


775 ger. hm pe ke ing 1 :: 
2545 
= , i. e. ©a:ab:: OL: LT; „= Here 


SS © 


PLIES 1 4 49 era. Then 

dy Mr. Ward's equation for finding. wig ſine ading to 

a given arch. (Math. eh 358) we have 4 ＋ 285 + 195 

36 3+ 108 C - 285 196 — 81 N 
exterminating *, by means of i hs value del found, there a 

e INI. | 

| 1959 PP digger 
| 9992 % * aq 77% „ 
e 2273 | 
etre qqdbppe. 


In numbers, 6707. 1022 meg 349 998. 77+ 
9733-248 3, = 85. 19353 fol I, 8185287 the ſine | | 
54 56" 16“; by Trigonom. 5, 54-56: (LT) 1.8 ;: 2 : 
CLS 1.83853 R 9 

ſector ; and 3.3325 XK. 3325 & 1-5 X 1.514 2 16:32:62 
n 89* of 14%, the true area of the park. 


„ 5 3 


N « hy. *4 
: * 4 . 
_ 
0 - 

. 


| 1898 a Tar DiAxt AN RI restiron viſor; * 
: | 5 | of . | 7 a | "2 
5 Queſtior CCXX. By Mr. John May, of Amſterdam. L. D. th 4: 


Here in Holland, the land lying ſo very low, they are obliged 
to raiſe banks or dikes” to keep the ſea from overflowing it; yet 
ſome time ago a great ſtorm, with a high tide, broke through © 

one of the banks, and laid the country for ſome miles under wa- 
ter. Going with ſome friends to the Place where this inunda- 
tion happened, and walking upon one of thoſe narrow banks, 
we ſaw at a diſtance three trees (A, B, C) ſtanding in the water, 

- which we were told, ſtood at an equal diſtance from each other at 
the corners of a triangular field; and a pole equidiſtant from each 
tree, that formerly was uſed as a mark to ſhoot at with bows and 
arrows. Now one of our party propoſed to find the content of the 
inundated field by the help of a ſtaff, ; | 
or meaſuring rod only, which we | 

had with us. As we walked along 

this bank in a ſtraight line (DP) at 

D we came in a ſtraight line with the 

trees C and A; thence meaſuring 

| 304 feet, at E we came in a right 

"> line with the trees C and B; thence n 
continuing ſtraight 121.6 feet, at Rwe made a right line with the 
2 in the middle of the field, and the tree at the farther corner B. 
ly from R meaſuring right forward 139. 6 feet, at P we came 
in the line of B A. From this, which was all we were then ca- 
pable of doing, is required the content of the field AB C. 

| | | V. . 


* 
\\ 


: 4 * 
* 1 8 


- Anſwered by My. R. Fall, of Dunbar. 


\ - — As PR+RE (281.2) is to PR RE (38), ſo is the tang. 
3 pdf half the ſum of the (op ) angles P and E; to the tangent 
| of half their difference (13* 10/) and half the ſum more 3 the dif- 
ference is equal to the greater angle (PE B = 73* 10/) the half 
ſum (60) leſs + differ. is the leſſer angle (E F B = 46* 50%) 
Then ſay as fine ZB (6*) to PE (281.2) :: fine P (73.16) : BE 
(236.9). Again, fine / E C D (6 to E D (304) :: 4 D (12.10) 


MN | :E C(79.959); . BE - ECS g- 156.94 = BC, the fide of 
959 the triangle required. Which ſquared, and multiplied b 
8 er ſquare feet, the area of the triangle A B C re- 

» qu 40 » p a „ : / : | 


- 


# k 
1 
* 
— ” = 
— * 
. 1 . . 2 
of - * * — 
p . 2 ,V 1 
» * 
= 
„ ” 
* 


MATHEMATICAL Rroreren; _ - 279 


© Queſtion CCXXI. © 1. v. 1741. 45 ft x 


Being at ſea on the firſt of May, and a clear forenoon, I made : 
two obſervations of the ſun, and found the difference of altitudes | „ 
169 307 the difference of azimuth's 34 deg. the difference of the 


times 2 h. 15 m. Required che latitude of the place and hours 
of the day. 


Anſwered by Mr.  Anitioay Thacker. 


Given OP = 71.47 comp. declinat.; the C © P &= 33.45 
diff. time; whence © © is found = 320, whoſe co- ſine call m; 
put 2 co-ſine © Z © the diff. azi- 

* muth ; @ and & for ſine and co- ſine of 
2 diff. alt. then will 35 — 44 or 1 
N or 2% —1(=#) be the 
co-· ſine of the diff. of the altitudes. 
Allo let x and y expreſs the ſine and 
co- ſine of half the ſum of the alti- 
tudes; then yy — xx (oe) will 
ſtand for the ſum x, a, and yb 
— ax, the ſine and co-ſine of the © | 
greater altitude; 4 -a, and 75 ä / 
+ a x the ſine and co-ſine of the leſſer. 

Then by a theorem in page 546 of Simpſon's Fluxions, * 

— a y* + ff -& x n; or writing 1 - * for , and 
reducing the equation, we have of = e onal 


1 Z— M7 — 4* +Þ 2 | 


18 j * 
— . —z+2/2—2m 
r rene 1 
3 2 2 2422222 2 
— ——ů—Pé— 42 "14 U : I —z — 
n X12 — 22 


| 8 the co. ine of the ſum of the altitudes. In 


a 
numbers Lu —— 2900 =. 4275 which anſwers in 
the tables to 7016 for the ſum of the ſun's altitudes, whoſe 
rn (352 87% added to the Ce pe (82 15”) you 432 23˙; the 


greater 


\ 


. 


32 * a i 


3¹0 Tus Drianran RETOSITo RN; On, 


greater altitude; whence the leſſer is 26 63%, and the lati- 
dude = 574 7 And the times of obſervation 8 5 of 


| Hence this theorem: | 
As fine 90 to co-line O's declin. (71 47%: : fine diff. of 


” 3 to 329 a fourth number = o O the dif. 


rance, in the parallel of devlin. Then to the nat. fine of the diff. 
of azimuths (309 = .829037) add radius, the ſum is 1.829037, 


. which multiplied by the nat. co-ſine (46? 31” = .958819) the dif- 


ference of azimuths, gives 1. 253717282920, which made leſs 
by twiee the co-fine (32% = 2 X +848048) = 1.696096, leaves 
. robagao; which divided by the verſed fine of the differ- 
of azimuths (34 = 170969 quotes 22 which an- 
ſwers to the nat. ſine of 702 1803 one-half of which, 35% 97 made 
leſs by half the given difference of altit. (80 19) leaves 26% 54, 
the altitude of the ſun at the firſt obſervation, and more by 8. 15 
is = 43* 24, the altitude at ſecond obſervation, Whence there 
is now ſufficient given to find, by the common canons in Tri 
onometry, the latitude equal to 37 5, and that the ime ef the 
N AL" aAy and the ſecond'argh 4 : 


Queſtion CcxxII. By A5. Peter Kay. L. D. 1. | 
One with fix dice undertakes to bring up four faces of a ſort at 
a throw; that is, either four aces, four duces, &c. EPI Lore 
nen 8 
N. | 
d by Mr. Farrer, FRM; 
— afchned) {x {x {x fx fx 
6 = FX = ade probabiliry that one face of a ſort comes up at 


one throw with fix dice. Then 229" is the probability of four 
faces $,* Ort comtag. ab Pitt dhrom with fin-dice y and 


chat of the contrary A e and the odds 77am — 
78 5 0 * 2 _ \ , ” 812 


FO 


Mr AA TA RIGHT AE 381 
e . ras B u A. Then by page 136 N K. 


CET 1 —1 —2 2 72122 . 
x : , &c. to y factors is the probability required: here 


* 
: andy; which ſubſtitute in the above expreſſion it becomes 
D X 7776* = 31290 | 
RT 
8134. And that on the contrary .1866 and the odds 8134 
to 1866, or as 4067 to 9333 that is, 2.1954 to .. 


Anſwered by Merones. | 


The number of combinations of 4 aces out of 6 is 15, and in 
any one caſe of theſe 15, any two left out are capable of 25 va- 
riations, where no ace is found; therefore 375 gives alf the caſes 
where only four aces can be caſt ; but five or ſix 
may be caſt, the number of chances for theſe, which is 
1, muſt be added; therefore all the caſes wherein it is poſ- 
ai 4 _ can 2282 6 _ ce ther 
is the variety for duces, trays, &c. re 243 e 
whole number of caſes wherein 4 points of any one — can be 
caſt: let the whole number of chances 46656 = , 46656 
— 2436 = 2+. the odds int the thrower for 7 caſts will be as 


7 | 
Lto 1— Sp 6 a3 2.1954 to . 


Queſtion CCXXIII. By . Daniel Boote. L. D. 1741. 


Some time in the ſpring quarter 1740, an obſervation was 
made of the ſun at 24 minutes right o clock in the morn- 
ing, and his altitude found 39” Alſo at fifteen minutes paſt 

ten o'clock (on the ſame forenoon) the altitude was 559 57”. 

From whence the latitude of the place of obſervation, month, 
and day, may be found; and are required, with a general theo- 
rem for all queſtions of this nature. — 


Given 2 © (ſee the laſt fig.) = 5* 52, its x U Zo 


34 its Z a the angle © CERN EIA BAL 
4 — 5 N 2 


SG 


X 7 = the required probability, equal 


1 


1 „ 


: * 


* - 


oh 
”— 
— .* . 
* 
15 9 * 


* | | ' CPE T | * of 
48% : Tar Drarian ReyovsiTony; on, 


262 rs, its E d. Put x andy for. the ſine and co-fine of half 
the ſum of the arc's OP and Z P; 2 and v for ſine and co- line 
of half their difference ; then will x v＋ 52, and yv — x2 be 
the fine and co-fine of the 1 arc OP; 'xv—y2z, and 5 
"+ x 2 thoſe of the lefler Z P. And (by page 176 1 


Fluxions) ff * —=#* 2+ dxf —d 2p = u. 


x B+ exfY -e , and ſubſtituting 1 — 2 2 and 
redu. eq u. we have —2* + dx 4 ; and 2 + 
c * ee ee 1 —# for . we get v f 2.8. 


. 1 == —_ = 99449 the co: ſine of the difference of the 


Z P and @ P (= 26“ 3 4% or the ſine of the ſun's meridian 
ach which anſwers to 6 5, Again, per equa. above we have 


— ade 3 == 38410 „e, the co-ſine of the um 
| ef thoſe ares ; 36) or the fine of the ſan's depreſſion ar mid- 
night, ="222 | Whence go — . r latitude 
46.56; and. =o 26— 2 22. 8 20, 253 the ſun's declination 


on the 11th day of May, O. S. Os 
> + THEOREM. _ 


03 de NS. | Bee is 
eee e e 0 = S. ſun's alt. 
. S. 90 e 7 — L 3 7 
ſun's depreſſion at midnight . Th the meridian altitude is had 
6322 34'; and the ge 12 229 34% half the differ- 
ence of which is the ſun's declination; half ot each ſubtract 


" on $9 i is the latitude e ; ; : 


© Quebion\COXXIV. By Mr. Peter Kay. LD. 1741. 


- Suppoſing a body in 51 20 north latitude, to be projected 

with "pag of fix miles — ſecond, in a ſouth-eaſt 2 
and an angle of 309 with the horizon, tis required the trajectory, 
the place of the earth where the body will fall, and the time it is 
in motion; allowing the earth to be ſpherical, its cireumference 
= * n deſcends 16.1 feet my 
Gf 


. Ne — 
4 „ | l 72 . | 
__ÞMarurMATiICAl,Recis fra, . 333 ®% 
cond of time, and that the projectile moves in a non-reliſting me- * 
dium. N . . & ; * g | : 
* Anſwered by the Prepeſer, Mr. Peter Kay and ty Merones. 
Since the velpcity with which the ball is projected, is ſufficient. 
to carry it over a ſpace of 6 miles per 


ſecond; and the velocity of the places * ©” <a „ 
of projection, through the earth's ro- 70 | AC. 

"Nos tation round its axis is, 0.1802 miles La 2-0 
per ſecond ; the abſolute velocity com- 1 


pounded of theſe two will be 6.1115 

miles per ſecond ; and the angle which 

8 the true direction of the ball makes 

with the horizon 29% 24, and azimuth 
or bearing from the ſouth 46722. Let 
0 PQRO repreſent the earth, R the 
place of projection, AC H B the re- | 
quired trajectory, A O H its trann ... 
verſe axis, C D its conjugate, and RS a tan to it at the 
pr Putting OR =4;'6.1115 miles = v; nat. ſine of 
ORS (119% 24) = 5; radius = 1; and the diſtance deſcended 
in 1”, in parts ofa mile = 7. Then, by page 23 0f Mr, Simp- 
ſon's Mathematical Eſſays, the eranſverie AH will be; equal 


TH xvs _ 


ang MH 


7 


- 


— 17165 miles; conjugate CB = 
| Jr r by = 074) | | 
12633 miles; and the time of one entire revolution equal _ . 
27 13” ; from whence the time that the ball is in motion | 
will be found 4* 6024; and the arch RyP Q defcribed, in the J 
plane of a great cirele tound the center of the earth, in that time 
will be 20g* 14/: but the angle, which that circle makes with 
' the meridian, is found above to be 46* 22“: from which angle, 
and the two given ſides including it, the third fide of the triangle, 
or the latitude of the place, where the ball deſcends, may be 


found, and comes out - 28* 16! ſouth: alſo the angle at the pole, | a 
from the ſolution of the ſame ſpherical triangle, will be x56® 307%, N 
which being added to 61% 42, the arch deſcribed by the earth 29> 


about its axis during the time the ball is in motion, gives 2182 
120 weſterly, for the difference bf longitudes require. 
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Merones's Anſwer. 


| > ws * f 
To anſwer evety part of this problem at would require too 

| wech room I ſhall therefore only explain the method of calcu- 
ation. 9 * 1 


1. Compounding the earth's motion, with the projectiles mo- 
tion, I find its true velocity to be 6.11228, at an angle of eleva- 
tion (above the horizon, ſuppoſed at reſt) 299 23'; making an 
angle with the meridian 46* 22/4. . 

2. By Prop. 15 and 17 Princip. I. the latus rectum of the orbit 


is =9301.53 ; the tranſverſe axis of the ellipfis = 17252,42 3 and 


the earth (between its, riſing and falling) = 208% 


ſouth latitude” 28* 48:; and the difference of 


the periodic time =/4* 29“. | 

3. By meaſuring the area of the ellipſis, and part cut off by the 
earth's radius; the time of the flight above the earth will be 
found 4 8' 3 4%; in which time it comprehends an arch of 

„ 

4. Therefore, by Spherical Trigonometry, the body falls in 
ſouth | I | gitude caſt is 
226297, from the point of projection ſuppoſed at reſt. * 
5. But fince the earth's motion in the time of flight, transfers 


75 — es of projection 62 23- eaſtwards ; therefore the place 


of projection. FS 


- 


x fallh-in will 'be in 164% 6: caſt” longirade from the Place 


— 


ſolution, but not with the cceſs. In a queſtion ſo curious 
and intricate it is very ſurprizing, that two perſons, at ſo great a 
diſtance as above 200 miles, ſhould fo preciſely agree in the num- 
bers; this ſhews, that in theſe things, Mr. S — Eſſays, &c. 
en le the ſame perfection of the wonderful Sir Iſaac Newton's 
rincipias. 1 = * | 0 2 25 


Too ports bear north and ſouth on Britiſh ſhore, 
Their diſtanee fifty leagues, nor leſs nor more; 
A ſhip from the ſouth port ſets out to gain e 
The northern port, and plows the wat'ry main 3 


On larboard tacks a certain diſtance, then 


Alters her courſe, ſo gains her but when . 
| The diſtances compar'd, the — 2 more C 
By true ſea leagues exactly E ma | TH 


2 . and others, have attempted the = 
ſame 


* 


Rk _ * . WY » $2 % : 4 wh - 430145 2 f A YOu 5 n 'T 
| BxeſtGo# CCLV. By Mr. Nich. Farret. L. D. 234k. | . 
; ; 


= 
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The diſtance of the and diſtance OR 
Bade a ſpace ſuch “ as below is (7 


jp Nov, artiſts, by t data's its ir 
To find the W den + and mY 


"To make it plainer, and require leſs . . | ; 
Give the ſolution by a plain ® | 


| Now let us ſuppoſe the ſhip to have ſailed uniformly at the 
- rate of four miles an hour, and at the ſame time that Sales | 
from the ſouth port, another ſhip ſails from the north port dire&tly 
ſouth, at the rate of 5 à miles an hour, till ſhe arrive at a p. 
under the ſame meridian with the former ports, and is then known 
to be at the neareſt diſtance from the firſc ſhip, that ſhe could 
WS .- - - y have been during her whole paſſage, if the. had continued 
courſe to the fouth — required the bearing and diſtance 
of the middlemoſt port the firſt ſhip, when the brings her 
ſtarboard N board. 2 —* 55 


— 4. dofwercd by Me. Farrer, 
To bb leagues 3 2n=SE —EN=10; 23 


TY EN fought; r ſurn of the three ſides; 
75 552 73 22 N having the three three fides the 


ſquare ares will be X35 X35 —mxm—aXm+ #3 that is, | 
eee = Oy 


. 4 ' 0 © 
4 
= 
* 


* 


1 
Ln 


ndicular B ; and put 7 == ſine 

; Þ= its colin: s g. 33 74 miles; 

23 and z= AN ſought. 1 
"== & Sy, and (per queſtion) : 7 : 


796 ſquare leagues. + Varnin and Ie my allowed fo. | 
1 WT 


* * 


7 Tus DIAIIAA Rrros iron! R, 

| =8B; and (by Trig ).1.: ip: a 2 SD; and 12 7 
227 F then SA—SD'= 4D = — — 
Subſticure b= 1 FE -; then AD = d — bz\ and (by 47 
Ev. 1.) pr. + DB* = A = DT, 
which muſt be a minimum, and its fuxion r — 24b2+ 


aÞz2=0; this reduced gives a Sf 29.5698 leagues 
=AN; and S A = 20,4320 leagues 3. S BS 21.5053 leagues : 
and the middle port bears from the firſt ſhip, when ſhe brings 
ber bond bn board, An we 2 and diſtant 


Repoſitory Solution. [ 
— Divide the given area the baſe, the | {fore this ber 
5 pendicular height: z then 4 having the ndicular, 1 


difference of the other ſides, rhe triangle ky W. us conſtructed. 

Make AC the given baſe, AD (at ig tangle 0 CA) th 
given, perpendicular; draw DBK 

xrallel to AC, and on AD pro- 
duced take DE= AD., On the | 
center C ' deſcribe a circle, — 
the radius C B equal to the 
difference of 'the ſides 


TEES, 
. A, E, * tou 


8 
N 


23 1 
8 T8 


Midas EMATLCAL ROI — af; 


Now let 8 N irepreſerits the meridian, and 9 po- 
4 ene determined) the direction 8 8. bg 
of the firſt ſhip on her larboard tacke tr N 
draw C D parallel to S N, and take 8 C 
to C D in the ratis of the ſhips, velo- 
"cities, viz. as 4 to 54 in this caſe. 
Draw S D, and from N let fall upon 
SD, the ndicular NM; complete 
the paralclogram N O, then will PO be 
the neareſt diſtance required. 2 


vue ecxx v. By Mr; 1 cotbet. LD. 5966 ; 


tak order to ſurvey” and divide the triangular held ABC, f 
bid my men meaſure the three ſides” round, whilſt I took he 
üngles. The owner would have it in three equal parts nearly 

divided, but as there was no water but one ſpring near the middle, 
in order to have the three fences run ſtraight from it to the three 
corners, I took the angles there. as well as thoſe at the ſpring to 
each cotner, as in the ſcheme are ſet down for he would have the 
2 of each part ſeparate Having thus much, as angles; ſides, 
thought ſurely t might from hence find the Iines to the 
N e Ranch areas} as well as Mr. Beighton, in his ſarvey of 
| ickſhirez eould find the ſituation of Newbold, and — 
to 1 — N Croſs, Tripontium, and — 8 Kc. ax he ets . * 
in — compartment of his map ; for tha 585 
beſides angles, 1 ſhould have three ſides | 
"meaſured, and he kad but one and a piece. 
As as we had done, night approach- 
ing: M repaired home where | found they 
blundering had took the three lines all j in 
one ſum uſt 100 chains. And I being 
ambitious to match this map- maker, have N 7 | 
been puzzling ta find a theorem, leſs complex than his : Ss 
any of you could affiſt me to do this by a himple equation, I _ 
not but his F. R. S. might be tarn away from his, name. an 
deſervedly put to mine. The 10 at A = 50 deg, ar 


$ z bog at C ; WOE ay = wig 2 =. ==J= 


'Y 206445 


AV 


gh Tor Drais Rnvodrrony; on, 
as ox n _ 


B, 2109. | 
7 Anſwered by Mr. John Watts. 
Me lum of th ſides (per queſtion) = 100. | 
SIN CAB = $09 +. 
The e f A = 60 / 


3 110 


CO A. 120 

© within [AO B. 1 | 
AP CB unity 0 then (per) 

na I-: line 4 C 


4 ABO© e. Then i+e=x*, 
per queſt. m+ 110+1= 180 ſby 17 Es. 1.) 1. % + 
d, conlquen i . Again, y L* 501 and n+ 
130 + v = 180; „ vg 50; conſequently v=y. W 
x and denote the fine and / co- ine of the 4. C © z% d 
that ABC, they will y — x er the ſine of the 


angle R Bo, or CA d. 19 51 nn. 
CB (2): fine 4 Ch e (x): ==0C; fine . AOC (0) , 


72): : fe CA o ..,: f &C. Con- 
th (quay er = 2, which, out of fraftons, is cer 
l r een 2 = 


Ag =p — + 7, the es ungen of 2 CBO. And L= : 
| 3.53866, 


MATHEMATICAL RiEG18723 2 15 
* re 217. 


angle AB O = 26417; whence (per Trig.) is found, 

A —— 8 OS Gs 4 2. 
© A=21-383 = 85.5283 B ig 23 
288 Py BoCz=1s 1 39.19 
© C=17.431 = 69.7242 CTOA=10 0 22.31 

And the content es 0 20.46 
Ip  Repoftry Solution. 

Make DE e 100 chains, the hen un of the de, 
and thereon. Rage ir "a 

having the ang %.D na 

reſpeCtively z 
— es DE CE with 
the A, FB; 
draw Fr Aen. 


Dre 
; I 
B. and C, ſhall form. —— 9 


by the conſtruRion- in dhe — ma — 2 


1 Prive Gu 5 — J. Turner. L. D. 1 


A certain 2 
The ſilver- ing ——_ 


{Mer ine the other ey, and d I d 
N him a ſmall adjacent wo, | 
1 requeſt I ſtraight comply d, > o if 
Th . il 1 6d, .es 
- _,  Burall in mia; fo therefore crave _ 3 
. ++ = The ladies” help: below they hre 


er 0 


— 


5 


k 
" 
F +a. . 
% 


Faqs + 


89% TAI Diatian eee 
DVF ind CV F are two differen arge n 


V the vertex,” and VB the tranſs® : wry 

verſe · Axis of both; DB and 8 * 
A 8, ordinates rightly Sab £3127 
there is: given the JS . 0979 
Su 4738 poles, and you BN / 


G focus ef che parabola - 
DVB. og 


- 
AA VAC is the other Apol- 
Jonian parabola, whoſe arch A Y, 8 0 the arch DV, as r to 
4. And the ofdinate A S (eight lh being let fall on the 
common axis VB, makes the * SV, 2 maximum. Re- 


quired ity patamerer, and the eu of _ wood in ſtatute meg- 
lure d * 9 A N 


FAY Beads FR hacker. - ”s ee 4 


eee Arid proceedling with theina- 
re of the parabola, we gets = 25 = FVs wy — 300 
Dreher 2mm mor ein Sr nid, 3ni,g of 


For — x andy for! its cotreſpondi 
env 3 Þ, for-the . ie 6 


71 3 BN 4 XP AER = 
ht & the oh; whoſt due ee der PR. 


191 


2 422 bebe e. are, which when - 

8 is 89. Tons A che half of which 44-9457 is = 
Fa V Ay whigh, ann pa e = bz 
ng and bets = 649 ; 


or if for p, be put gf, then ee 4s e 5 is, 


and. ah) pen 4. + whenes, per (il egyation ; = 


tha+4oabÞ +253 big " Sac bYs | 
3 1713 —1 12 e = EET Conſequent: 


1790. As . 8 aw: ly, 
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Is, EE X55 = DEF bebe + '— 12 $6 Lb — 
12 % L. 5 — 1 o; which in fluxions, and each term divided 
by 5, gives 65˙ —8Þ — 4 L. 5 — 2456 L - 145 = A., 
And proceeding according to caſe 1ſt, p. 81. of Simpſon's Eſ- 
ſays, we get (if no miſtake be made) b = 4.133926 z and from 


the equation, 9 + 4 L. 4 = 1623 then is had, 2 = 
16, Kc. And the area VS A = 616, 


Ni TL 
BE | Merones anſwers it thus : | 

| In the parabola DV we have 2 VB* =DB*; and 2 VB 

x DB = 1473+ whence DB* = 4999 92 ; VN = 2499 96. 


In any parabola, where & = abſciſſa, y = ordinate, à = /atus - 


reñum; the flux aive=5/1+ DITA and alſo the curve = 


I x Mp log 2+ /1+ 2, therefore, 
VD = 89.8918, and V A = 44.9459; let a parabola be ſuch 
that #5 = 1, and the curve a 9 expunge à out of the 


foregoing expreſſion of the curve, and put z = byp. log: of -- 


+ / 1 + 429, and then / $59 + + be minimum; 


the flurion of this being made = ©, there comes out EET 


4 2 | EN 9 
a r r VITA = hyp. log. 2 * N A 


whence, by reverſion of ſeries, x . 986408; y = 1,01 378; the 


curve = 1.4787; and in the parabola AV, where the curve is 
44-9459, we ſhall have VS = 29.9823; SA = 308142 z and 


the area V AS =615,921. 


This queſtion has exerciſed. the faculties of a great number 


of perſons verſed in the more abſtruſe and higher parts of the ma- 
thematics, has occaſioned a great deal of [ſpeculation and con- 
troverſey ; and the beſt of artiſts have been doubtful whether it 

4 VEE B 


' 


3% Tun DIAA IA Rirostro nv on, 


is poſſible to be ſolved by any ſcieimiñe method : not can l appre- 
hend I have received any fuch ſolutions, unleſs theſe two above. 
The latter by Merones, a perſon ſo profound in theſe ſciences, / 
chat he is equal to the moſt arduaus taſk ; 1 his difference be- 
tween the abiciſs and ordinate ſeems to be right, yer yy not (ſays 
the Diary author) readily enough comprehend his ſs: and as 
I have long wiſhed I could diſcover who he is, or 9. to direct to 
him, I would now heartily beg that favour, and that he would 
3 . pleaſe a little Ty to exemplify how the expreſſion above, 


Sy 17 EA» = — put into fluxions makes a = f. 


8 The Gale” Mr. Tender Mr. Heath Mr. . Mr. Dun- 

we thorne, and ſeveral others (in their ſolutions, make the abſciſſa 

- and ordinate equal, which, though it does not much differ from 
the truth, yet is not really fo, 


- DV VA SA. SV. 8 VA. Content. 


Mr. Turner 89.89 945 | 30-39 [6157 Ju. r. p. 
dr Heath '89.8914[44-9457 | , 39-3905 [61572 {3 33 15:7 


— 4 8 
Merones . PV. 29 982061592 


. lf any 23 * be 8 e eee. and abſciſfa's, 
— — then this m might be ſolved by a equation ; but as 
enn N 


Scuble. 
| Comin Ls Wen” Lp. 1742. 


en Jove-withla damſel who has beauty in ſtore, - 
Beſides a large portion : her charms I adore z 
Her eſteem and affections at length ens 
Zut her father's-conſent, as yet, is not WY 

2 2h -- Unleſs the conditions below I fulfil, 

HE: Which is a taſk far ſurmounting my fkill. 
Hie inſiſts that a method I to him make known, 
Ho to find the content of a field of his on; 
Without any more data than what he deſcribes, 
T muſt find che faid * arca, as alſo the bes 3 


® The arca to be a maximum. * I 
_ 


Marmi TI OIL RSI 392. 


Alas lar form is the ſhape of the ground, 
"The hedges as ſtraight as moſt are 10 be Found. * 
5 > Without the ſa'd field grows an oak and a pine, | 
+, Betwixt which faid trees, if one ſuppoſe oo has, N 201 
I 0 one of the ſides it would parallel lie _ 
As he ſays himſelf did accurately t 5 g 
\ Tf the bell s longeſt Tide extended hould be, vj; © 
Juſt eighteen feet farther, it would touch the oak tree; 1 
The pine in a ſtraight line lies with the third ſide, | 
: Diſtant exactly twelve chains, when”cwas try'd. $3 
Morever, the diftance/betwixt the ſaid trees , 
Is juft forty chains—And now, Ladies, pleaſe 
Some aſſiſtance to lend, my content it wil es 


' * being dangerous in matters of love. 


1 ee 4 
| be lel to CP; D POE! 
(IgA, be C)=r(= 12) and'OQ = Then the 


ace of the a AOQ is VE — — e 


therefore us 0 N- (AC): * he ſaid area 3 the area 
of the triangle „ which, by the queſtion, is a maximum; . 
[ET X 2#* T | Fe isalſo.a max- | 
invuin ; ule wn #3 4 N= * a3 + 
* O from which the valve of in found =, 7.6986 AC = 
30143 287 a 75800 n eas $6 


Caf 441.3 Chandy. | "TL 


Draw 8 A5, let c ob Po. 
=s, PD = chen BC=23x 7 2 AB= 7 = AC= 
nein E e e | | | 0 « 


xXx 


394 Tnuz DIAR IAN Reyo$SiTOR x; ox, 
= * a—x; and let = 33, t =ce+ 55: then, by the rule 


for finding the area from 3 ſides, 9 ä 
= area, a maximum this in fluxions and reduced, gives x* — 


1 4 $455 =0, and x 7.698;-and the area ="615-57-. 


Queſtion CCXX VI”. By Mr. Peter Kay. L. D. 1942. 


Suppoſing a pendulm, whoſe lengeh i is 29.2 inches, and its bob 
or weight 27 pounds; to find at what part of the-rod 'of that pen- 
dulum, a weight of one pound muſt be fixed, ſo as to have the 
greateſt effecl in accelerating the pendulum ; or, ſo thattthe time 


ol the vibration may be the ſhorteſt poſſible, the rod itſelf being 
ſuppoſed void of gravity. 


8 ; dnſeored h Mr. k.. 
Put = the lane of the pendulum 2 292 Ba * 


veight of the bob 27 pounds ; y = the weight to be fixed to 


the rod Z 1 pound; and x = the re uired diſtance thereof from 
the point of ſuſpenſion ; then the diſtance of the center of of- 


Cllaion from.that point will he , hich, by the queſ- 


a Wi xv. 


bos ought to be « minimum ; and therefore 2.x * > aw+xv 


—veix tw bly 20 þ whence! « . N 
= 14.4686 inches. N 

Mr. J. Watts-The) moments of al Ms Leer a 

of their celerity and maſs, and the celerity of a 2 

any 


dulum as its length, '&c. Then the center of oſcillation 
compound pendulum (by Colin M*Laurio's Fluxions, lib. ji. 


282 is equal to the ſquare of the diſtances, Nr . 
reſpective weights, and their aggregate divided by the ſum of the 


momenta ;- therefore (the anſwer as above.) was 
| anſwered by Mr. Pra, Mr. rang; Mr. 11 18 Sharp, 
and H mbo. | 
* * 2 1 (== 1 X 2 h a, ns 5% S749 A8 


— ; 
” + * 
S 2 7-7 Qusſtion 7 
os 
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Queftion CCxxIx. By Mr. J. May. L. D. 1742. 


The great inundations we have had here lately in Holland, has 
laid above ſix hundred thouſand acres of land under water; and 
hath ruined and waſhed away the boundaries, that it is almoſt im- 


Fen 


ble again to determine each man's poſſeſſions ; but to help a 
d, and prevent diſputes, your aſſiſtance is deſired. | 
| He had a piece of land, AFPVD, which was divided into 
two equal parts, rts, by the right line 8 | J 
VF; of which the part AD VF 8 * 
is 2 geometrical ſquare; and the 
other part V F F is an Apollonian 
LD V the vertex and F its 

$; but all was defaced except D f 
the ſide A'D; which we with ſome | 
—_— ac; ihe t to fix the boundaries 

F 


* 


again, there is required the lengths the fides VP and FP: 
ie is Alſo expected, thar che poims V, F. P. Nee. be determined 
by « geometrical conſtrudtion, n e ee e 
/ 'Y T? $3 Fab. 

OT" b 55 f —— 5 *** 20} ! 94 


. Von he given line . AD —— ae fo 


don the the parabola VP. 
dies k V with the * 


i) eh beer cue 


5 , 
=, ” . a e 

. * * N 7 9 * « " 

4 . » 4," 8 e wy ee * * * 4 , , 

* K 1 
1 * bl * 34 e S 2 if Bs 7 7 
4. 3 on 100 * 398 , - 
- - - 
. . * 


245, an equation to a circle, and -y a= N N it 


| eren or the dee of wer Wan 


296 Ten Drarttan Rroslronrz on, 
3 | Aufwored by MyJFarter. - wat, 


Let VFS ch; x=VB, thenw-x=BEF, and, perconics, PB 
, aid the ares of V PF = vb K 


ED = this equation- red is x. % 2 
S 


| ond the arch VP = 93. . 6. V. . 200 


F, will be determined by * 2 uction: = 
Let HG = %of VE, 0 x right ang angles the; ſide of 
— on tie cc — e he circle vl 
the curve in P. . 
— . . after b en gives this 
332 £ 4, from the prope 
Sr che and was wr — 36x then .3/x* Nn 
= 30 4/ . diy; 


c N 64\x 57 3.447, 
by 4% 4 —3 ol Gay x put its value 1 4, Cen We 
n to wh add x* = 4 @:3, is dt! 


Ter, 
this ſurd = o; then is y == ra; biſect FV in H, and , draw 


He 1 perpendicular to „ain which the\center of the circle 


will be; then x = T make H 3 


ves 


—— _ 2 e 


in the reg pot Ain ut 
CI | by Hugh,” 1. b. n 


Soppoſing un 0 Ruid, equal m det 

tude to the earth, 2 about an axis; ſ that the 
ft. diam. thereof may be juſt dooble the axis from pode tc 
to find the time of one entire revolution'? with oy. op 


this i N, ee 

+ 8, andy = T2 4, or y= * does Vi 7 95 
points in the perip. Qu the center G, 

ich cuts the given 


as 
ccxxx. 


eee 


3 


5 


<5 — * 
A T * & Cf oe p 


* 


© Anſwered by the Propoſer. 


Let r be the time wherein a body would deſcribe a circle 
„bout the carth, jt ore the ric, by . 


- 
- 
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vity = = 1h. 2445”, and let @ be the arch of a circle whole ra- 
divs is 1, and ſecant #, ſuppoſing, the given ratio of the equato- 
rial diameter to the axis, to be as „ to.1, Then, by Simpſon's 


Mathematical Diſſert, we ſhall have f & 2 e Re, 
for the exact time of — entire revolution; which therefore, w 
1 3 2, ae ee diameter. is Ne double the axis, will be 
2b. 3 


. 


80 
. 


cog re fome anfwera by Meme. ws ont} na 


1 | ber ety 's had. f '< 16405 feet... That this equinoRtial 4. 
be double the polar one, the centritugal force mult take 

= tony © alf the gravity : td do Which, any pont in the equinoc- 
tial — in 10“ deſcribe. the arch whoſe verſed ſine is 1 f; or, 
Which is Jhe-lame:things.thanenh.itlelf will be NY and the 


periodic e =71477.= 2 k. fere;, and therefore 


the body wilt tevolve + rimes us fins eur earth, le ro wire 

an accurate ſolution to this problem, the decreaſe . 
| — — UEI I. e I INES 

tion z but Would render W AT? 
ann £42 e N * 


2 * "7 . N * 1 Qs * +1 = 


* 1 5 10e Tens. . 


bing diameter of a ſpheroidal caſk were 40 inc 
beef 48 cher, it is required to find the * 1755 THT 
aft ſpheroidal caſk 7 a * e * 0 


menſon, n . 
1 ene | Fr | 
| A ay 4 half the * =, 
| and half the ee + 25* 


| Nan i egy tg 


L) ett. A tht e 


. & ew id» 1 


® \W 2 
1 5 


- 
' — % - » * 


* 
* 


CD grows leſſer and leſſer, till x or AC. 


236 


5 great oy N "of 


308 , Tü Diarntan RTO s To AY on; 

that of N * — þ P o, we get 24x 2 — 
* - g - =0; that is, in numbers, — 16000 + 
pool x — I00's* — 3x3 = ©; whence x="7.85, ors = 12.63, 


br x= —/53.8, but none of theſe roots is the required value of x. 


For let BDFH be a curve, whoſe abſciſſa AC is x, and. 
ordinate 73 Fault Xx f =, and it is evident that when 


the ordinare of this curve is a minimum, the 
caſk will be ſo too; but it appears, from BJ Dp 


what has been found above, that the ordinate ' 


A 


becomes 548g (becauſe till then its fluxion or 
— 16000 ＋f 300 8 x — 100 - 3, is u 
negative quantity) aſter which it increates till 


1 


* decomes 12.63 (the fluxion being aſßrmative) and then de- 


creaſes again continually, till x arrives at 20, its value; 


in which circumſtance. it will be leſs than in any former PN ä 


as will eaſily appear upon trial; therefore the head diam. is equ 
2 Alba definitely. near, and the required content 
6.463 ale Os: 1 bn ite oo anions . 
Mr. Far Ones 1ſt, That the caſk will be — 
becomes 75 eroid (whoſe n inches, and con- 
tent 253.2 Nin n a cylinder (length 33.066, con- 
tent 236.46 A. G.) 3 therefore the queſtion, properly ſpeak- 
ing, does not admit of either” maximum or minimum, for the 


leaſt ſpheriodat caſk will Ve infinitely near the cylinder, and 
b eroid, | 2. If the length. be 76, content is 
„ If 84 inches long, content is 252-85 ; between 


252.18 A. 


| theſe two the leaſt is 250,174. 3, Between this and the cy- 
under there is another, whoſe capacity is a maximum, _ 


Mr. Hemingway, after |his anfwer, remarks, That when any 


_ expreſſion is put into fluxions, the roots of the equation deter - 


mine ſo many limits of increaſe and decreaſe of the flowing quan- 
tity ; whence if there is but ohe root which anſwers, the conditions 
4 prob. e btain a maximum or minimum; but if there be 


more than one, the limits thoſe roots exhibit may not determine 


dually from its firſt value, 7.3740, ull it GOP at its ſecond 
value, 12.149, the caſk continually decreaſes from 2 50.87 5 


250.174, But ſtill increaſing, the caſt will incteaſe again, 

d becomes a whole ſpheroid, whoſe content is 259.259 K. G. 
Again, let x gradually decreaſe from its firſt value, and the m_ 

* 1 5 a wi 
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is 


will decreaſe likewiſe, till it becomes a cylinder, whoſe leng 

5 4.066 inches, and content 236.47, which is the maximum, and 
may be conſidered as the middle fruſtum of a ſpheroid of an infi- 
nite length. | 


Queſtion COXXXII. By Mr. N. Farrer. L. D. 1748, 


On the 2oth of December, 1940, at 14 minutes paſt eight at 
right, I obſerved two noted fixed ſtars on the meridian, the dif- 
ference of their altitudes thirty-ſeven degrees, and at ten o'clock, 
1 found their azimuths 312 40' and 619 45 both weſt, and their 
difference of altitudes 325. Quere the latitude of the place of: 
obſervation? þ- fo CORE Ges 


Anſwered by the Diary Author. 


AB = 37 of 1 diff. alt. TIO 
«\AZ—BZ=a 3:2? 2 diff. alt. 

S JAZ BS 30.5 diff, azim, _ 
© [BZ P= 118. 15 zenith ang. 
ZPB = 26.30 hour ang. 

To find AZ ＋ BZ and PZ. 
Put x and 5, for the fine and 
co-ſine of half the diff. of AZ and i Of 
B Z, and g for thoſe of half their n 
ſum. Then will ) +4qx and gy | Rath par | 
-— 5x be the ſine and co- ſine of Z. A, and 25 — f and P . 
+5, thoſe of Z B; alſo let zrepreſent the co-fine of 'A'Z 

and d the co-fine of AB. Then, by p..176 of Simpſon's Flux- 
ons, 1ſt; edit. Y = N 3x +535 +9X X53 & 
z d; which when multiplied is 7% = £32 +22) —"2.5 30" 
=&d, or dq* + ds*; being e x ** - df = 
rr. e which add ene 


27 ma — 4 r — * —1 Aen. 
- +i=£+1= 4a \ or EP =p me 1 8 


* * 
6 * a „ 
* & © F 
» S1 & 8 


4 n | l 
442 „neee 
1 : 0 ba —— — 
9 err » Or r 4 ͤ a, > ni 8" * 
. . 828 45. wm. a+ 3 
= the verſed fine of AZR BZ. 
* : > _ PIE, A th PIC Art 26-4630 157 
IRR. \ | . 1 en 
| Wy. g. . 1 Operation. 
nen n 0 8 


7 1 „ 7 a 


9 . Dranray RTO *. 


| : 5 
«11:11 £3 20 le 2 1 ., Operation, I... * USUNINT © / | ' 
; '74* 192 mal in, 
| 74 ; "K | 
Seri „Gers = 7 
| Sum 148 I 
75 "Whoſe verſed: ſine is 1.848048 1 = . O 
5 Gobe 244 2 11:7287543 3 


. bin 8 — yerignone wm. | 
duch dividedby e et gives the quotient = ' 


0 mente, * 
5 16 PE \ \# . 4 I 

X 2 ſum. ola ade 
Wpose verſed ſine is 589 8 # NN N 
: ; opt by « „885297 ö ny” 3 5 
| 83 — * 1 

N 7 k —— © | { N ON 
1 2 5 1 31776737 301 
6 2 | T. 2710 . 
A 2 ? , (os 597 7 Wer] L 5 on” 


3 
; Sum is 2 4 252 1 21. 722750 
which _— 7 22 f 32, the ber ef whith 
141242 .56/” added 6 bel be ite, . gives 579 42 56 = 
A Z the greater ſide, and ſubtracted, | es. 25% ** =BZ 
| the leſſer ide; then, 00637, : fine 30% f. :* fine 5) 47 56” 
| 0 3 ſine 442 44 = =P again, as fine 26 30“: fine 29 42" 56 
+ ſme 4444 RN 
: e % are lit "ques; 


nne ECXXNUUL * 


Ad — * 
| he ae +7 ofa ae LY 


LD. 0 
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Anſwered by Hurlothrumbo-. 


Put a = 945. b = 150400. PM =y, AP (=#) =v 5; 
** by writing v) inſtead of in the equation of the curve, &c. 


- -——_— 


av fb — * 4 
we ſhall 3 SEED nde I + vl? 


a® . 
"whoſe fluent i is 5 Ne 1 Thr (which by * * 
"nd y will be = 6 - + 2— a =_ or +2 ) Now by porting 


63 
Es bg =: + if and = > 3 


1-512 3 8 Dat, y = 


= 


5 1 e, 
| Nen, r | 
returns into has its convex and concave exattly | 
ſimilar to each other. 255 Boe 
- | Wiſes COXXXTY. By Mr Richard Percy L. D. 1744. 
If D =; when'n is = 1000 it is required to find 
Kn 
| dee by . J. Watts: 
ab. 325 ir be 6 mal in yp jc 4-3 


* = max. in fluxions EE EXLESES = = ot 
which pied weg fe =0% he =+k 
aid A Da) baia 'Fff.. 18000 


, W . 
4 . . = "4 7 * o .* : * 
* S % 


462 Tat Dian APO frU nv; on, 


r o; by a ſew trials it is found x muft 


de greater than 300 z *,* put 800 + 2 = #, which ſubſtituted 


80 + z 


Dee 3 
contracted, it is 55 P 4 Ties i Oz out of 


"2C0 — 2 


fractions, is 200000 — 1000 2 + 16G000 — =boo z — = x 
J. 200 — 2 — 640000 —. 2 — i6c0.3—2*=0; or — 44000 — 


2600 2 — 2 + 7150000 — 560 2 I 100 —2=0; ſigns 
changed 44000 + 2600 2 + 2* '== 160000 + 600 z + 2* x 


J. 200 — 2 = ©, which ordered by infinite ſeries, is 44000 


| + — 2* x J. _ my 
F 


the hyp. log. of 200, viz. 6.2983. &c. it is e + whao's 
23 


+ 25 — e 60 2 *. 8.2983 — e 


„ c. 2 O5 umb 40 at + 6578.98 x +/5.2983 2. 


— 
— 05833 2 — . 0000126 o or 6578.98 z + . 
— .005833 23 — ,0000125/2* = 407728 z, which divided by the 
co- efficient of x, (per Simpſon's $ Fluxions, p. 101) pow 2 + 
" obo8ege' x 2* — goon? a? — 0J006C001-'2* i= 61.9742, 
compared with the feries in the ſame page, wehave þ = 0008054; 
c .0000008 ; d = .000000001, &c. and 2'2= 62.9742: which 
call y; then, will z = 3. — 3 +246 XK As = 
9. 37973» which added to 800, gives x=859.37973. — 
10 
(lays the Diary auchor) received, from Mr. Wa 
—.— ntended to what my correſpondents ihe 2 


vanced (and ſome authors) on exponential (viz. the value of x, 


when n u minimum, where the anſwer in given 024797 5) 
He ſays' A= or would make a leſs value, and quere's whether 
ſuch can admit of either maximum or minimum? And at 
luſt aſſerting g in genera! that the leſs & is, the. leſs will x* be. But 
38 T apprehend the charge is not juſt, and he is miſtaken ; to put 
it on an iſſue on trial again, [tive compoſed (ang 3 this 


following problem or 
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| Queſtion CCxXxV. By the Diary Author. L. P. 1742. 
A father, at his death, bequeathed to his daughter theſe por- 
tions, viz- | ? | 
gaye .21* of 1000 pounds, 


To the eldeſt he 
To the ſecond of 1000 pounds. 


To the youngeſt . of 1000 pounds. 
How much was each daughter's portion? 


Anfwered by Mr. J. Wart. 


Subtract the log. of 2 = 0.3010300- from the log. of 10 
1.0000000, the remainderis.9.69897000, which muluplied by 2, 
is 1.32979400.(the log. of 2 which ſubtracted from che unity, 
and the difference is 0.85 60206, which ſought in the logarithm 
tables, gives the abſolute number anſwering . 2478, and praceed- 

ing in like manner. A and. I we ſhall have the eldeſt daugh- 
ter's portion 724.78 = 7241. 16s. 4d. The 2d = 696.84 = 
696 I. 16 8. 11 d. and ee = 693.14 = 6931. 2 8. 8 d. 
This was anſwered by Hurſothrumbo, Me Pow'e, Mr. Ramſay, 
Mr. Farrer, and ſeveral others, and alſo by Mr. W. Miles (men- 
_ tioned above) who wrote three letters to me laſt year (in Auguſt. 
1741) but as he had the misfortune, through . inadvertency, to 
ſend what I there publiſhed, fo thoſe three letters unluckily came 
not to hand before the Diary was in the preſs, which might have 


- prevented ſuch diſcouragement, and done juſtice to an ingenious 
young artiſt, e | 


dhe Prize. 


9uefion. By Mr. Heath. L. D. 1742, 
Where with his fleet our noble patriot ſatls, -- - 
© Succeſs oer all his conduct ſtill prevails; | 
Intent on public wrongs, he ſtems the tide bh: 
Of Spain's oppreſſion, inſolence and pride: 
Brave, generous minded, not to be withſtood, © 
A hero conqu'ring for his country's 1 7 80 by 2 
Nor cou'd vain boaſts their Porto Bello ſave 
He took it, as he _ RI have: 


3 


, * 
His | Tb 


- 
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Hot iron balls the iron caſtle try, 

And ſtorms of ruin round the harbour fly, 

Pour' d on the land; behold each honeſt tar, 

With ſword in hand, aſcending to the war; ; 
Their country's wrongs are boiling in each breaſt -- 
Bold in revenge, dauntleſs, all forward preſs'd, 

The Spaniards aw'd, and in a deadly fright, 
Shrink back for refuge to the woods, in flight, 
And leave the Engliſh maſters of the fight. 
While loud huzzas-from-deck and ſhore reſound, 
And the glad victor with applauſe is crown'd ! 
Tb' obſcuring ſmoak uncurls itſelf in air, 
And Britiſh heroes bright in arms appear 
The conqu*ror now, as wiſdom does approve, 
- - - Divides his treaſure, and withal his love: 

Witch love and joy each Britiſh boſom burns, 

And in new conqueſts all expreſs returns. 

Chagra is conquer'd —— America all ſhake, 

Spain, for her wrongs, muſt reſtitution make; 

Fro; ſhore to ſhore the victor bears command. 
1 ernon ! Vernon ! rings thro all the land . -- 

© Whoſe actions an immortal record claim, 

- Amongſt his ſhining anceſtors of fame. — 
Late news I've heard, Ladies, I wiſh it true, 
And 8 are there, ſo muſt all you. 

N. | 
„en. Mr 
Admiral Vernon ſailing on a ſouth courſe from Jamaica to Car- 
thagena, i ſees Don Hlafs right before him, ſteering due weſt 


Fhethoodring, cannon rend the liquid ſky, f W 


along the ſhore; He now continually bears directly down upon 


him in a right line; when coming up wich him, it appears that 
the Don had failed 8 leagues during the chace, and that the ſaid 

admiral was ſeven leagues diſtant from him when the chace was 
began. Now, ſuppoſing each ſhip's motion to be uniform during, 
the whole chace, to find from thence the diſtance failed by ad- 


miral Vernon. | 


14 n $4 0 
=- © oy 


ah — — \ 
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z 
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— 
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Let CB=b=84 AB=c=7; let 6.g u ert points in 
the curve, infinitely near each other; 
draw G F and gf parallel to A B. od. 
to the points G, g; draw the tangents 
GD, 24, and Do perpendicular to g d. 
Let BDS x, BF =v, GD g AG 
=2, and z Sax. and conſequently 
2 = ax, where dis a conſtant but un- 
known TIT By ſimilar triangles 


s ꝛ ö: ==): 4. 2 then is 
mere by i, and decreaſed by Ge, 
that j=; —5 of 1 e ind the e x = 


ey += Sax; and when they arrive at C, „ c, and v = 


* 233 whence « C. © Sad, and 92 e+ LEED equa 


1.529; and *, . the whole curve ee 12. ft leagues, 
the diſtance failed by Admiral Vernon. en bie AT 


Mr. Powle takes notice that this queſtion. is a Fr caſe _ 


of prob. 8. p. 170, Simpſon's Fluxions, And if = be the ratio of 
the velocities of the two ſhips, and + E aud EC=5; 
then, from the nature of che curve, we have eg — BC, 


1 
and 2 -— =AC fought: now the uation 2255 2 — will 
. LIL YO 0 2 
1 Teas * e e anne — 


12.2324 Pho C, required. | 


Mr. Ant. Thackes, Mr. Scyth, Mir. Croſs, Mz. 1 Mr... 
Farrer, Mr. 1 e Watts, Mr. May, Mt. 
W. Hanbury, jun. Mr. Jo. Spi and ſeveral be vs an- 
ſwered this 3 | hems ny 
. 2 


\\ 


A\ 
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Weſton CCXXXVI.. By Afr. Thomas Cooper. L. D. 1742. 


When chat immenſe amazing orb of day 
Gilded the northern tropic with his ray, 
From eaſtern ſkies emitting lucidtreams,'' | 
Yar ſp 2 his radiance in prolific beams; 

ſolitude I did repair . 
Pere KN fields, and * purer air; | 
Where joyous birds ſtretchd forth their wnekul » notes: 


verdant {prays the thruſh and blackbird ee 
e verdantlarks dif ly'd atrial wings 
Artful aſcending throug 5 elaſtic La a 
And hail'd triumphant * ſolſtitial day. 


Ss ſopnds barmonious warbled in their throats. 


Fe 5 © wie object round a grateful ſcene did yield, 
t 


2 plenty crown'd the bloomipg beld, 
And beauteous verdure deck'd the enamel'd Arn 
And pearly dews hung on the rip'ning grain: 
ho t flowers with diffrent 60Jours dy'd, 
ling ground diſplay'd their gaudy pride: 
ee wich light effluv ia did abound, 

hich ſpread their aromatic odours round 
ITbe winds were huſhid, and tos 
Scarce heard to murmur throu * trees. 
To one of them a bough did 

© Whoſe ſhadow 1; W pen bx. my | 
 Andfoundits — the bough to be 
One hundred inches, wanting only three. 
Ee bright Phenbus journied on, 
And on the earth oh greater luſtre ſhone : 
reſſive time he led, 
one-fifth were fled, 
d that another branch I found, 
altitude above the level ground 
Was thirteen inches and juſt eight. tenths more, 
Than that which I obſerv d the time before; 
Tet, (as the firſt) its diſtance from the ſhade = 
No more than eighty- ſeven inches made: 
And th* baſe was ſhorter at this ſecond view, 


While op the ſkies p 
| 2 minutes — 
It h 
W 


| | By one foot and fix-tenths of one inch to. u n 


Now, 


* 


* 
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Now, from this data, tis requir'd to ſhow 
Their height“, the time and latitude alſo. 


An ſivered by Mr. John Turner, 0 


There is given AB CDS = oy inc Ac 2 13.8 
1 4 fo find SG hes p75 
* T2 4 7 b* 
By47 Eu. 1. J . L 2% TKL 
conſequently they are both equal to one ano- 
ther ; or, e +2 cx =& +2 4); and by the 
iſt equat. n -A — 2 cx — x®1 which 
ſubſtituted for y, in c +2cx— di 2 dy, 
is e+S2cx —O=2dV/P=f=2z:cx—x D G 
and ſquaring both ſides of the equation, makes | * 
c ＋ 46 -, -A - 4A AT 
24. 4 g -44 „; tranſp. 4 + 44 x* 
44-4 = 4d AP -,; 1nd ding all 
by the co-efficient of the higheſt power, it will ſtand, 

— A 44 —24˙ 6 — + — i 
THF = Tot 
The ſquare compleated. and properly reduced, gives this theo- 


rem, x ! = 88.2 GC thence/is found 


3 =653 2354 DG = 77.6;' whence, by common Tri- 
gonometry ma found the angles GAB= = 42 4 30%. 
-ABG = 47* 970 and CDG = 36? , 1%, Now hay- 

ing the two altitudes 840 the ſun found, and the differences of 

time given, per queſt. 76 minutes, the azimuth is ealily had, 
then uy theorem in p. 5, Ladies Diary, 1 74. (Anſwer to 
220th queſt.) the will come out 52® 19/ 37”, and the 

— the day, 8h, 0011 AIG 16 32s, 0 


? *i.e, Un Ye GP el if cov hah; ben which the 
ſhadows were projected and meaſured. 

N. B. That 17 minutes mult be deduRed-From the fan's alizods ar che time of 
3 . , 
der ” 


> % 


anſwer tre- 


-/ 


% 
. 
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„ i od ee Syitan 0 e i emo wot 
Ane by Mr. Betr. 
Put x and 2 for the fine and co ſine of the angle E FD, 

radius = 1. Then by Ttigonometry, as ſine 
L EFD: ED: ſine EDF: EE. ie. 
„* : d:: y : c; therefore c Ady and 
2 


2 == =tangent of 42027 51” the angle 


EF D, or half the ſum of the angles BAD 
and BAF = half the ſum of the two alti- 
tudes of the ſun. Again, ſine EDF: EF. 


AD: radius :: FD fine ef half the angle DA F. viz. 


Sante Ber 256 f =, xi abe f. 

cant 42% 23 51”: fine 5% 29", equal to half the angle DAF, 

| Ber is half the difference of the required altitudes; whence the 

itude CAF = 47 55 30”, and CAD= 369% 62 12“, and the 
times of the day 8 h. and; g h. 16, the latitude 327 19, 37” the 


»- 


 _ Queſtion CEXXXVIL . By Hurlothrumbo. I- D. 1743. 


＋ 
4 * 


If two bodies, L and T, whoſe maſſes are reſpectively equal to 
. "thoſe, of the moon and earth, were projected at the ſame time, 
and in the ſame. plane, from two places A an B, at the diſtance 
of a hundred thouſand miles from each other 3 the former L, with 
a velocity of 5 miles pet ſecond, making an angle with A B of 100 
degrees, and the latter 15 a velocity of 2 miles per ſecond, an 
angle (on the ſame ſide A B) of 60 degrees; it is required to find 
the diſtance and poſition of the two bodies with reſpect to each 
other, alſo with reſpect to the points A and B, after they have 
been 48 hours in motion, ſuppoſing them, when in motion, to 
be only acted upon by each other. . 1 


Anſwered, After the two bodies have been 48 hours in motion, 
chat of T is diſtant from the point of projection (B) 393270 
miles, and makes an angle with it of 39 55”. Alſo L makes 
with A an angle of 282 24“, and is diſtant from it 861570 miles. 
Rx the induſtrious labours of ſome of our 8 
3 1 a, Bet JS. 
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the voy aha) we have got an anſwer to this abſtruſe and 
— philoſophical problem, but as it is doubted whe 
ſome errors are not in it; and believ wing no one ſo equal to 
taſk as the author, whoſe knowled penetrability in ſuch dif- 
ficult and uncommon problems is ſcarce to be rivalled in an age, 

we have only given the mbers above, till ſuch time as the pro. 
poſer favours us with hi | \ 
\ . 


Repoſitory Solution. 


: 3 IT the bod of ons whoſe maſſas 
are reſpegiively thoſe o i 

the moon and rati V L 

W. als 78, * 

ef LT, ol directions bf 


bodies, meet each art V. 
| eng in triangle A B Y are 
Then, i ty les and the fide AB 
= 100000 miles) whence AV will 
be found equal to 233208. 8 163 
and BV = 287938. 4609 miles re- 
ſpectively. 8 * ab- 
ute ſpace by: the body + 

Lin one ſecond, is to 2 miles, the 

deſcribed: by the body T in 
the meaſure of 


10128. 2 * 


9947 ER” N 
w 144 1 4 „ 
— 


miles, which T would 
formly deſcribes the ff — be denoted by 
8. — 2 — En 
tion hath deſcribed the oem and is arrived at V, the body 
T will have -deſcribed one BY in the ſame time, and ar» 
tived at T therefore if V ( BV BT'== 287938-4609 
-4 four93.5465'= x86 ) be divided at O in the given 
ratio of their maſſes inverſely, or C' T' be taken to F V in the 
ratio of unity to 1 39.78, then C will be the common center 
| — 2 4 two bodies) in thia poſition and che d Rader C T. . 
be found = 4577 rr . 


W whence V ay wy ok 18077-5904 4 
T4086. Sfovy 2 vigne 
RE, 666 . 


410 Tarr Diazian Riyositoryy 0 up * ”Y * 
Moreover, let DC be taken 20 dA, in he cn of ny 
| 10/1 + 39.978, and. | N 
then C wül be the 
5 — 4p 97 Weng 
| of gravity: of 
the two bodies L and 
T at the inſtant of 


jection, and con- 
; quently the ſpace CB | 
will be found equal 
£452: 3027, and AC F 
827575 5973. Now _ 
right-line "nt | 
wh it is plai ina 6. x>i by 
that in the time. * een 
r 
Ive cn N * . 
8 a i 9 
r 5 "*2 * 2 * S* 8 
? of gravity i - as ky TY t tn res . 84 
r oe vr . 
ere tuo des BC BC, ; and the 
25 ROE 255 gle CBC = 272 the 4 BC C, eving 
Lo = tion uf t center 0 1 x; 
d ld the CC (104656.2697 miles) ibed by the * += 
S the ſpace A V. 
ence Ap tf ©, Sb 1 0 ſ deſcribed 


* 


by L in one ſecbnd 20666 3 
EY 85 e 1 - 1 
aw "A | 0 C „and let the : 
be com join V. E, N d 


in 
V ae give the two des CHHA C, CV. 
the included. angle FT V (60?) whence the angle CE 


vill be found r 


e — 
** | 4 8 8 


4a 
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to triangles are ſimilar ; therefore the bodies L. and T will 
ribe ſimilar figures (which in this caſe are hyperbolas) about 
their common center of gravity z and the ſpace C'F being to 
CF. as/1 to 39.778, the relative velocity of T will be to chat 
of L in the ſame ratio. | —_ 
Let now F/ L R repreſent the trajectory, or conic ſection de- 
ſcribed by the body L, to At 
which FV will be a tan- 
nt at the point F/; and 
et F/C/ L be the. area de- 
ſcribed about C” the focus, or 
center of force, in 48 hours, 
the propoſed time, and let 
8 (=AF'= BF) be 
e diſtance which/the com- 
mon center of gravity, or 
the plane wherein the mo- 
ions are performed, is car» x # 
© ried uniformly in that time: 
alſo let Q be: the vertex / 
of the «trajectory, and draw: |, 
C/ Q, to which draw F P 
and LN pendicular „ put- | 4 
ting che line of 86%44" 50”, 
the angle C/ FV öde ra- 
dius 1) 9983897 =; 3982 
the number of miles in the 1 
cearth's rad. = ; 0.003046, e 75 : 
the pan of a mile which a . 2 


bee body will deſcend in # ſecond of de ar the earth's bre 
ee 


center of force = d. 3.118735, 
| ta 4 Si the e 
meter of the deſcribed ſection 2 43 conjugate = 2c y eccen- 

cricity =#, ten (by page 18. Sitpſon's Kikeys) we be 2 4 = 

2 64 411 e equal 


> . , » VF 


412 $3 TAE Diantan Rzrosironri On, 


deſcribed about the center of force in 48 hours, put ON=zx, 
EN=y; the names of the given lines remaining as above: then 


er, eee . = y, we 
„., therefore * = rr dy = 


e * 21 1 11 {cy 
Tao arr rt ere IEEE. 
the fluxion of the area QL N;; whoſe fluent 5 x N 
© x hyp. log L — = the area of QLN, to which adding 
— the area of the triangle C L. N we ſhall have E 


mn dor the area of the hyperbolical 


"> tor QCL. But, Gace FC is given d, by the Property 
of the curve, it will be as e:6:: o+d —e:QP: 


6 = 49.0 0) kama (9.270 = 3 in 
N 0 N E! 3d; whence F/ P will 
be found. 6493. 1924, whic Vic b be non by m, and ſubſticured 


inſtead of y in the general expreſſion es of th hyperbo- 
ial fottory and there vil cone our AD > X hyp. log. 
122 the agea of the gor QC/ F, which added 


web EEG peg 
N 1 . 


center of force in 48 hours, the ginen time: which area is like- 
wiſe found by multiplying —— — the area deſeribed in one ſecond, 


by R, be number of Cees in the ven time; wherefore 
. N byps hog EEE Eve ED 


—_— 


2 3 1 Fol = NN * 
ene 49965) 15 cb. 


ſequently 


4 
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ſequently the diſtance (L CY of the body L from C the center 
of force = 502296, But LC: T'C:: 39.778 : 1; therefore 
T' C' = = = 12627; and conſequently. I. C. + L. C. the 


abſolute diſtance of the bodies I, L, from each other = 514923, 

Since in the two right angled triangies C/ LN, C*F/ P there 
are given two ſides in each of them, the angles LCN and 
NC'F' will be found = 84? 7, and 3? 49” reſpectively ; the 
ſum of both which is 87% 6", the true anomaly of each body, 
or the angle deſcribed about the cenre: C- in the given time; but 
the diſtance C C uniformly deſcribed by the center of gravity 
of the two bcdies in that time is 2,0666 x 48 x 60 x 60 = 
235710.848 miles; therefore if AC! and BT” be drawn, in the tri- 
angle AC' F will be given the two fides A F/(=CC/) F c;, and 
the AF C/ = (180%. — 118? 52%) 61? 8; whence AC 


- 103020, the angle. CAF = 50 „ and, conſequently, the 


angle A CF, = ba go; therefore in the triangle A C/ L are 
given the two ſides A C, CL, and the incl angle ACI. 
= 150% 46&, whence the diſtance of the body Li from the place 
of projection A will be found = 594320 and the angle CAI. 
=24* 27, and conſequently. the angle B A L, of the poſition of 
the' bod 3 137: laſtly, in the triangle A CT are 
given the two AC”, CIT“ and che included angle AC A 
whence A T' = 97489 and the angle T' A C' = 6%: 364; | there- 
fore in the triangle ABT”, are given the two ſides AB, AT, 
and the contained £4 BA T7; whence-BT is the diſtance of the 
body T from the place of projection B, will be found = 93783 
and the angle of pofition A B T' = 66% 17! ff.. 


Nele OxXXvIII. By MF; Nich,' Os. L. D. 2543. 
* +4 <1 I 7.303 
ic validum Vernon cans magnd ſorte juvanti, | - 


A Free from domeſtic broils and-hameward jars, . f x 


The hero ruſhes in the din of wars; 


va * ». 4 » " ow © » 
—-” On/proud-tberia's coaſt, in dread alarms, Sy > 18 © 


Appears the fury of Britannia's arms. 1 
Each honeſt heart · with indignation burns, 0 
And long · calld vengeance on th? inſulter turns, 
The elements are mix d, with fite the mann 
Deſtruction's hurl'd through the indignant plane: The 

3 | i 


1 
4 
1 
þ 
i 
! 
\ 
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The watchful ſquadrons triumph o'er the deep, 
Whilſt, thunder-ſtruck, the daſtard tribes can't peep, 
Nor ſcarce a petty-auger from her moorings creep, 

| Him — ſtill attend, and let your ſongs 
Blazon his triumphs, num'rous as our wrongs; 
Sa ſhall our ſhips in diſtant climates roam, | 
* And bring the wealth of Peru's Indies home. 
Then let each heart with gratitude be fraught ; 
Each ſailor love, who for his country fought. - > 
Ladies e'er long (believe the muſes true) 
Diſplay your wit, the conq'rors you'll ſubdue. 


- $23.26 2.004 giz #4 a 0 = 

A fleet of ſhips at Portſmouth is bound with military ſtores, &c. 

for our brave admiral in the Weſt-Indies ; and being informed by 

experienced navigators, that a ſhip, in ſailing upon a wind, hav- 
ing het larboard tacks on board, which makes her way fix 
9 am hour, will when got into a trade- wind (which blows in 
- the latitude of - 0?) make her way nine miles an hour ; now ad- 
mit the fleet can ſail at the rate above, I demand the courſe and 
diſtance, before and after their arrival in the trade wind, to be 
performed in the ſhorteſt time poſſible, from the Lizard to Ja- 
maica, and the minimum, according to Wright's projection, Li- 
--zard in lat. 49 56”, long. 5 14/ weſt,” Jamaica 18 and 769. 

Sp WA 4 ” 2 = 


8D 


let L N repreſent the enlarged difference of latitude between 
the Lizard ed Fake, LS that be- . 
tween the Lixard and the trade-wind 3; | . 
pay owe LESS, 1579.9 3 TK We 

= a = T= o = 
—— let y TS, then n —y 


= 
» 


IK, and, per fimilar triangles 4225 | * 
2 2. 5 5 x R__ > s 


3 eil and page 47. Euclid 14. 7 5 4 
b Fj" q * ls PRE 5 ' — — 2m 
| m2 | Lis: do L 

/ w + =D 2 equal” L183 fo [>— 


. dn r 
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. q* + * * 1 5g Ti; hence” the required minimum is 
E. Vu recen, which being fluxed there 


comes out n X24Vi+ g = 
which ſolved, y = 1857.9215 = T S. Hence the courſe from 
the Lizard to the trade wind is ſouth 499 37 25”. Weſterly 
diſtance = 1846.23 miles ; and thence to ſamaica.7 19 41 27. 
W. diſtance 2291.95 miles. le 


Anſwered by Nr. J. Powte, 


RS is the parallel of 30% L the Lizard, J Jamaica; T the 
point where the fleet muſt come to in their way, the angle T LS 


the firſt courſe ſteered, &c. (per 1 1.82 
1579 8979 miles, which call 5; SN=TK =.790.1607 =c+ 
N = 4246 =d; put x = TS; m=6; #=9q, then (per 47 
lidi.) TLS NFA TI cc T4 —2dx+x# 
and by a uniform velocity the times of deſcription will be 


— and y/; c+4d+24dx+c x); the ſum of which two muft 


be a minimum, being flux d made = o, and ordered, *there will 
ariſe this equation : 3 5 


— 


d dun | | 
un —2 42 * „ads dn. 


— r 248 9 
— ddm | 1 
In numbers, 52 9% — 441384 * ＋ 771997 102.9985 x + 
763080806290.03 x =, 1620020551753144». + - - © 
Solved, x = 1458.016 ; or 2891.56; or 5488.45, or 1346.03 
bur it is the firſt of theſe values (1468. 016) which ſerves our pre- 
ſent purpoſe. Now having found TS, by Plane Trigonometry 
T L = 2149-86 is had (being the diſtance ſail'd before the fleet's 
arrival in the trade wind) and the courſe ſteered 8 W by $, 89 23 
weſterly: thence to Jamaica T] is 2897.79; courſe WS W. 
6.40 welterly. . Ls 
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Queſtion CCXXXIX. By My. Peter Kay. L. D. 1743. 
Jo find io chat arch of; a circle a pendulum muſt vibrate, fo 


that the time of one whole deſcent ſhall be equal to the time in 
| nnen would fall along the chord of the fame arch. 


* 


Außwerud by W erones. 


Put © chord of the arch required; x = any variable t of 
it; r = the length of the pendulum ; S time of the deſcent in 


the chord; and z time of deſcent in the arch. Then by 


Ex. 1 oe xiii, Mr. Emetſon's Doctrine of — p. 114.) 


tr 944 r 

= 5 „ Vaerr-ca 7 77 * 4 5 + 
1 a * ä 

ien Erd Ke. A by forms 10 and 17 (pages 


62, 68, ibid.) of the table, 2 = | x arch, whoſe ſine buy 
2 22 
eee e e unt 


7 + 5x TIED . per queſtion. NE 
2 2686 1 1 2 1 

=, ee A 811 + e. &C. = 4.3744» 

whence, by reverſion, c © = 2- 22 = 1:5846, the chord 

of x04? 48, aho ch. through which um mult delcend, 


The ſame ariſwered" by the Propeſer, Ar. Peter Kay. 


"Let p= 9141594 km of the dulum; c = the 
verſed ſine of the arch 2 in 22 then the 
_ of rhe _deſcent, 87, Half _che rime. of, vibration will be, 


— —— 


= 0 5 Sic &c. and the time along the 


chord by 27 3 (as demon p. 140, 141, of Simpſon's Flux- 
ions) which two expreſſions — by the queſtion, be equal to each 


F + and put x = — ; and 9 
will 
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* 140 — OP : 
will become 1 ＋ = + zr, &c. = f, and ods. 


332 3. 3. 5. 5 #7 2 3:5-5-7: 7 4 Kc * OM 
4:4 T 446.6, 7 6 +) my 


whence x = 75 , will be found = .642, and therefore - = 1.284 * 


and conſequently the required arch = 1067 32/.. 
Mr. Ramſhay, by an eaſy proceſs, finds the arch 104%, 6 
Mr. Watts = 1049 48/, Gamſton Retford = 106? 32/. 


Queſtion CCXL. By Mr. R. Heath. L. D. 1743. 


Four maids wiſe and fair, and as Aſtrea rare, 
(Impatient to tie Hymen's noole) | 

Burn with amorous flame for an artiſt of fame : 
Then which, for her age, would you chooſe ? 


* 


Suppoſe their ſeveral ages to be repreſented by the following 


quations. | 
4 X ee + uu + y» = 2C850. 
e., X 44 + uu + yy, = 22638. 

u, X a9 + ee + 3 y, = 24654. 

„ X a8 + ee + ul, = 24750. 


What was each of their ages, and the analytical inveſtigation ? 
| Repoſitory. Remark. 


As the unknown quantities in the given equations are aliko 


related, they muſt be nearly in the proportion of the known quan- 
tities ; hence the anſwer may be obtained by the method ap- 


1 


proximation uſed in the Repofitoty Solution to the x1 3th queſ- 


tion, the required numbers being 4 5, e= 18, 2 2 21, and 


52285. | | 
eli COXLI, By F. R. S. L. D. 1743. 


Let there be a fruſtum of a cone, whoſe leſs diameter is 20 
inches, its greater 40, and length go; which being cut by a 


plane diagonally through the-contrary extremities of its two dia- 


meters, will divide it into two parts (called hoofs) a greater and a 
RAA leſs 


4 
0 
þ 
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W 


Ellipſis, An Gm, viz, —.— , Or nic, 


gives _— the ſol 0 + ACGmA 
from which take the ſolid g CG, i. e. 


r 


tween AB and g G; ie. DAS C. 
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leſs. There is required a ſcientific theorem for finding the ſolid 
content of each part, there being none yet given by any author 
(except perhaps thoſe got from a tedious ſeries) which will give 
the contents preciſcly true, when at the ſame time we have found, 

by an analytical method, the true ſolidity of each, All which will 
be made fully appear, and ſhall be demonſtrated in the next year's 


Diary. 


Auſcwered by F. R. 8. 


In che iven fruſtum of the cone let A B=D=40; NOM 4 z 
=20; GP g go. And put AG 
= the tranſverſe diameter; #m C 
the conjugate; GB=Z; and Cc = 
x. Extend the tranſeecle to. C, and 


draw the two perpeadiculars- to it, Cc 
and IB. 


Then by Iz. D. „ 7 


ſimilar &s, * x ia fi Z t / 
8 
i 2 "2 D-8 


Subſtitute 5 for 'f, then Ce (x) = 


- * x is nearly 38, which 


multiplied by + of the area of the 


Dhdnc 


danbd, Dbdnc—Ynink | 


content of Af G A. But n»w (=C) 
is known to be a mean proportional be- 


222. — nh 


Whence 2 = leſſer 
n—Dd | | 
— .. — = greater hoof A B G A.? 


But 
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But in this example, as 2 4 =D, the theorems are reducible, 


— * 
Na dal & 5 is 24 / 24d — a) Xx == that is, 


2 4d % 2 -l Tk or 2 . X 2618 ˙⁹ d*. In num- 


bers, 1.8284 X 90 X — 2618 = 15232. 304, the lefſer hoof; 
261 


and D*=d DA X JA, becomes 44d — V2 7) x 


— that is, 444 dd TX 2618 X 26, or4—y2\ 
X .2618 X 2h à4 d, but / 21 = 1.4142 and 4 — 1. 4142 = — 
2.5888; therefore, in ñumbets, 2.5858 X 2618 x 180 x 400 = 
48741-2956 the greater ungula z which ungulas together make 


the whole fruſt. 65973 6. 


Mr. Thomas Atkinſon, and Mr. Thomas Ramſhay have each 
brought out theorems and true ſolutions by the common / method 
of Algebra. 


A SCHEME of ANSWERS. 


. Grew'er hoof. Leſſer hoof. Cont. of fruſ. 
F. R. 8. 48741.295|17232-304|6597 3-599 
M.. Ward „Math. p. 414. 5026.03 1708.2 [65975.23 
Mr. Robertſon. p 160 51830.4 [14137.2 [65973.6 
Mr. Dary's Gauging 47124 12849 [65973 
Mr. Tho. Atkinſon 4$747.156]17226.443 
Mr. Tho. Ramſhay 4 741.2 |17232.0 


Mr. Turner 48 /41.012117232.967 f 
Merones 48740. 559 17232. 05565972. 641 
Mr. Arch. Scyth - 48687.16 | 17216.04 *5923- 20 


Obſervations by the Diary Author. 


| Thave been more particular in bringia out the anſifers to this 


queſtion, as in the above ſcheme, b - & on the point has been 
much controverted and by ſome doubted, whether any ſolution 
could be had without ftuxions and infinite ſeries : but fince the 
firſt inveſtigating the theorems above (2 29 Jane, 1741.) Mr. 
Shirtcliff has publiſhed his curious Treatiſe of Gauging, 1742, 


where this” problem is ſolved, and now we abound in true ſo- 
lutions. 


H n h 2 8 Mr. 


% 


* 


. 
0 
| 
U 
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Mr. Ward, (in his excellent Math. Guide, p. 414.) has given 
theorems for this problem, which 1 have brought to this example, 
but has found fault with Mr. Dary's theorems, though much bet- 
ter than his own, and then the neareſt the truth of any publiſheJ. 
Mr. Robertfon, in 1739, publiſhed a Treatiſe. of Menſuration, 
wherein he accuſes Mr. Ward as giving a falſe rule, when at the 
ſame time his own is the moſt erroneous of any, and the wideſt from 
truth, as may be ſeen in the ſcheme above. 

Is the ſeventh edition of Ward's Book 1740, there is a note 


| publiſted, which would lead us into the ſame error! but in the 


laft edition, reviſed and corrected by S. Clark, the errors above- 
mentioned are e avoided. Fs 


Queſtion ccx Lu. By Mr: William Daniel. L. D. 1743. 


It is univerſally agreed, that the heat of any moment of time, 
on any day, is proportionable to the rectangle made of the ſine of 
the ſun's altitude, and the arc of time expreſſing his continuance 
above the horizon; which being allowed, it is required to find 


what time of the day will be the hotteſt at Coventry (lat. 529 300 


on 45 ſt 14,1743 · 
. This is one of the two roblems, which Mr. Stone (in 


his Tranſlation of LHoſpital's Fluxions) challenges the mathe- 


. maticians of Europe to anſwer.” 


Anſwered by Mr. John Turner, of York. 


Let 5 = length of the emi-diurnal arch = 1.82333 * = arch 
of the hour from noon, is co-fine = | = x 2 — 559 Ke. 


| d = rectangle of the ſines of the lat. and declination = = * — 
42 974 the rectangle of their co-ſinesz then c X 1, — . 


8 1 ſine ſun's altitude; 40d 7 7 + Ter Xi 


24 7200 
2 712 — 75 &c, 4 45 LJ, by che queſtion muſt be 4 
maximum; which put into fluxions and reduced, gives cb x + 


| hb 
12 — = + 0 =c+d; 1.09025 x + 


y | 8968. 
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$963 * — 1817 x —, Ou? rs .0991 x*, &c. = 292. Here 
x 5049 = an arch of 56”, ſo the time is 1 hour 55 a 
poſt meridiem. 


An Ads by Mr. Thacker, 


Put radius = 1; d and c for*the ſine and co fine of the — * 
declination ; 5 and a = fine and Z of 
the latitude given; x and y the fine 
and co-ſine of the hour from noon ; 
Z the arc itſelf ; then by ſpherics, 
db +cay = B the (ine of the ſun's 
altitude ; which being multiplied by 
n+ Z (n= ſemi- diameter arc) the arc 
of time paſſed over from ſun· riſing, 


gives db +c4ay + n+ #+Z; which, 
by the queſtion, is proportionable to | 
the . heat, and muſt therefore be a maximum put in fluxions 


i N ENA =O; bur by the nature of 
the circle x: 1: 5 23 „ „ =" Bs which put gk 


ca xn I Oz. and therefore 72 * 
L x 
* 


From which equation it appears that the hotteſt time of the day 
is, when the arc of time paſſed ovet from ſun-rifing is equal to the 
rectangle of the tangents of the ſurfs declination and latitude. 
Plus the co-fine of the hour or arc from noon, drawn into the 
eo-fecanr of the arc paſſed over ſince noon. In numbers, the tan - 
gent of ſun's declin. 10 530 = 9.28 390% multiplied by tan: 
gent o'th? latitude 53® 30 =o; 10.1150195 gives 9. 399926 5. 
=co-fine 73 29” 40” the arc of time from midnight, which ſub- 


tracted from 180, leaves 104 307 20% the ſemi-diornal arc 
72 5 tg which 28.56 time affer hoon makes 1332 26” 29%, N 


„ 
2 * 1 6 : - 
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in decimals of degrees, multiplied by ,0174532, &c. [#, e. 
360)6.28318(.01745] gives the arch of the circle 2.3263535,3 
and tang. decl. x tang..lat. = .2505642, Plus L are 28867 = 
871832 from noon (=# +2) is 1.1257474 multiplicd by the 
co-lecant 28* 56” = 2.0670056 gives 2.326, &c. equal to the 
other ſide of the equation, which, is proved right. But the arch 
from noon is found thus: If v be put for the number of degrees 
paſſed over ſince noon, then will .017453 X 104 300 + = co- 
ſecant, v x .2505642 + T; whence, by a few trials, v may be 
found = 28* 57", which in time is 1 hour, 55 48 after-noon. 
If any one ſhould diſlike this gueſſing method, the following 
may be thought more valuable, viz. 2 
Pur = tangent of balf the time from non; then will 
= i and = =; (ſee prob. 25> vol. i. oy Queſt. 
alſo, by the nature of the circle, z = 2 — 27 + _ — 5 


* en » wrap" 243 , 26 | 
&c. whence » + Z = „ +yisn Far gr. 


equals e — + 1 —P; and the equation ordered, 


+29 I Ella prof Li in ec nt? 
—2. - = 90 5 7 5 + 7 + 9 K. . 
which ſeries reverted will give the value of f tan. 140 287. 


Queſtion CCXLUM. By Mr. John May, jun. L. D. 1743. 


- Laſt ſpring, 1742, being at ſea in north latitude, we had great 
ſtorms for ſeveral days together, ſucceeded with cloudy weather, 
- which hindered our making obſervations ; at laſt, when it cleared 

up, with Mr. Hadley's east upon deck, I endeavoured to take 
the ſun's meridian altitude, hut unfortunately thick clouds ob- 
ſtructed ic, Now being at a great loſs to know where we were, 

we endeavoured to contrive ſore other way; and accordingly 
waiting a few minutes, it cleared up again, and we took the ſun's 
altitude, after allowance for reſraction, and dip of horizon, &c.) 

79 24 52”, Tarrying 26 minutes by a good watch, we ob- 
hrved the ſun's height 55 35” 19“; and 25 min, after ys 

8 4 | 2 
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ſun's altitude was 53* 19” 15”, From whence is required the 
latitude we were in, the time of each obſervation, and the ſun's 
declination, by a genetal theorem for all problems of this nature? 


Anſwered by Mr. T. Cooper, 


Put c = 57? 24 52%, co- ſine of ZI; # = 55® 35 19”, co- 
fine of Z2;.d= 533 160130“ 2 
co- ſine of Z 3; þ 6. 20, ſine — 
of the angle 1 P; Z=p, m_ — De 
= 12.4%, ſine 1 3; ZZ, 9 R 
fine DPI = x, and y its co- a 


ſine then Py — bx=EZP2 ; p Ne 
ny —mx=EZP3; then r 
by Simpſon's Fluxions, page 41% 


432, volume II. we have A 
tan 3 ce dy—de—eny+ come 


y—Py+#x y—ny+ mx 
EZ D; which tranſpoſed and reduced is c py* f 
dpy* —cny - eb EIn - dbx cn K 
+ipy+dy—dpy—cny—tiy+chxy-tmxy—dbxy 
—mxy. Put r=cpÞin+d—dp—cn—txkt; or = 
.co01692 ; and s = cb +tm— dh — cm, of = ,00097322 3 
then the equation above, after ſubſtirution, will ſtand, r yy +5x 
=ry+5yx. i. e. Xx —s$xy =ry—ryy; and dividing by 

* 1 7 
1—y, we havesx =ry; **'- = = the tangent of 129 20/ 
36”; conſequently, 1ſt obſervation was at 12 h. 49 22/7. The 
2d at 1 h. 15 22. The ad at 1 h. 40 22 PM. And by the firſt 
and ſecond theorem in the ſame Diary, is found the ſun's meridian 
altitude = 58 15 57” his ſeptentrional deprefſion=17® 2035 3 
hence the latitude is 51% 58* 49”, and ©'s declination 20˙ 45” 
36// north. * 


The ſame anſwered by F. R. S. 


Let the quantities be repreſented as above, and, per ſcheme, 
let 1 and s5= fine and co- ſine of the latitude; 4 and © the ſine 
and co · ſine of the ſun's diſtance from the pole. 


; 
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Then in the 3d rea , ＋ a 


K (2)er $aspy—easba=t 
the ſpheric theo. we have (3er $@sny—asmx = d. 


In the (1) er ge- 4g, Which ſubſtituted in the other two 
make (4)c —@asy+ aspy—aibhsx=t;'(5 c—asy+ 
a 4 -a d: per (4)—asy Saspy—eibx=t 
_ A 7d" WE g 3 2 3 SW 
28 45 = r . 


22 vr verſed ſine 69 30“, then will as = —+—-iby the 


sth. — 4 n — a5 „ * dc l. as= 


n= 


| 3 and if i—n=w= ver. ſine 125 457, then 
Dili, - 


I Romy LE Et 


will a5 


8 4 X 1 JF. 
or, dx * u 9 out of fractions g mx 
| y —7/W 


=kyu+titkx; 32 ——— ent of the angle 


| N 
DPI g= 12% 20/36 in time 49 . Whence the anſwer will 
come out as above. £ 

I cannot but be perſuaded that this curious problem will poict 
out a way to be very uſeful. in navigation, for determining the: 
longirudes as well as latitudes ; for, ſuppoſing at ſea we knew 
neither, or had not the time of the day, but were furniſhed with 
a quadrant to take altitudes of the ſun, and could find the differ» 
ence in time between each obſervation, which a common pocket 
watch with a minute hand would give us very well, or with a ſe · 
cond hand better. For though that watch or a clock was inca- 
pable of keeping true time ar ſea, yet it might very well meaſure 
--a few minutes between one obſervation and another, in which 
ſpace the error muſt be very inconſtderable. Now when this was 
done, by ſolving this problem, we get the latitude and the true 
times of the day, and then it would be no very difficult taſk to 
rectify the longitude pretty near. In order to this we ſhall deduce 
a theorem in words, by which any one that is but ſkilled in tle 
£ommon cafes in Trigonometry, may put it in practice.. 


A The- 
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A Theorem for the Hour of the Day. 


* The difference between the firſt and ſecond altitude, drawn 
into (i. e. multiplied by) the verſed fine of the arch of time be- 
tween the firſt and ſecond obſervation ; made lefs by the dif- 
ference between the firſt and ſecond altitude, multiplied into the 


verſed. fine of the arch of time between the firſt and ed 
obſervations. 


2. The difference bet een the firſt and ſecond altitude, * 
into the right ſine of the arch of time, between the firſt and 
third obſervations; minus the difference between the firſt and 
third altitude drawn into the right ſine of the arch of time between 
the firſt and ſecond obſervations. 

Laſtly, Divide the formet difference by the latter, and the quo- 
tient will be the = of the arch of the time from noon, 


| e 5 Mr. ]. May, the Propeſer. 


Put 2 = fine 57% 24 52”; b= 55% 35 19/3, © 83˙ 15/ 
_ 16”, the line of 26 minutes or 68. 30 = m, £ = n, f = line 120 
42 (= 51 min.) the time between its firſt and laſt obſerv. its E = 
g; radius = 13; then put a—b=b; a—c Si, P— #=4, 
r—g=2; then the tangent of the our angie from noon. when 


the greateſt altitude was taken will be = 1 5 ” r = .2190328 


==12" 2116", whieh in time is 49' 25”, afrer 12 Oeclock : the 
ſecond 1 h. 15 25” and the laſt at 1 h. 40% 25, according to 
he altitude 4 


Now put the co-fine of 120 27 167 8 d; 252 & 16 (the arc 
of 1 h. 400 25 time ot the laſt obſervation = eu hkewiſe 4 
—=qr—e=l, andr TA =p. 


Then the fine. of the ſun's ſouthern” altitude will be 214 
(eb. 382 of this work.) The degrees of which put w. 
Iain the fine of. the ſun's depreſſion in the north will be 

5 — a; the degrees of it put = «, then the ſun's declinat. 
| Iii will 
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will be 2% = 20% 4% nearly ; and the co. ine of the latitude 


— = 3j* 4 PA and 120 55/ 16“ the latitude required. 


| Qoefion CCXLIV. By wr. John Powle. L. D. 1743. 


Let there be three ſpherical perfectly elaſtic bodies, A, B, C: the 
weight of A is 3 pounds, and of C 27 pounds, required the 
weight of the intermediate Body B; ſo that A ſtriking B at reſt, 
and B with the motion acquired by the ſtroke, ſtriking C at — 
the motion produced i in C, ſhall be a maximum ? 


Anſwered by Mr. J. Landen. 


The bodies are A, B, C; their weights 3, #, 27. Then, 
according to Mr. Keil's IntoduQtion, Phyſ. we have e = the 


a+x 
celerity wherewith the body B will approach C, and — 


4ax 

+ax+cx+ac 
= the velocity of C after the im agen) the Neth of which 
bein made = o, and reduced, we have x = 9, a mean propor- 
tional between A and C. ö 


The Prize Queſtion. By the late illuftrious Sir Iſaac Newton. 
L. D. 1743. 


Three ſtaves being erected, or ſet up on end, in ſome certain 
place of the earth, perpendicular to the plane of the horizon, in 
the points A,B, and C; whereof that which is at A, is 6 feet long 
that in B. is; that in C, 8; the line AB being 33 feet long: 
it happens on a certain day.in the — pony that the end of the ſhadow 
of the ſtaff A, om through the points, B and C; and of the 
ſtaff B, through A and Es and*of tie af C. through the 

int A. 

To find the ſun's declination, An FR 
day and place where this M | | 


Anſwered 
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Put 4 6 feet the height of \ | A The line AB = 35 feet 
b = 18 the ſtaves -* = d, the diſtance be- 
c= 8 © tween the top of the ſtaff 

A, and the bottom of the | 

ſtaff B (aB) call e; the 
diſtance berween the top of 
the ſtaff B, and bottom of 
the ſtaff A \ (=bA) call f; 


2 , 
then will 26422 * 
. — =m=21,0789, 


the diſtance from the to — 
C to the bottom of A. T 

(by 47 Eu. 1.) AC is found 
=19-501, wt which call x; alſo 


8 
256+ 20 2 ＋27 
=#n = 40.216; the length 
between the top of B, and 
bottom of C; and hence | 

be — fa. 223 


CB is found = 35.962 = 1. Now putting f Cr = 


16111; AT = 20.40% e 0454; and 


* bo * — 27 Hs 2—2 v®* | 
EEE =o =o: ; then will TTF 
= 1:948315, the velal fine of mi tee; which is double the la- ; 


titude 161 307; whoſe half is = 80" 45”, the true latitude re- 


quired. 
Now calling the fine of the latiende p, mend 7 Jon 


+33 309 = the line of 199 27”, the Tun's declination north. 


* 


Iii 2 ; Queſtion 


— 


| 
bi 
N 
[ 
| 
| 


F 
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Queſtion CCXLY.. By Mr. J. Turner. L. D. 1744. 


If a flexible chain, eighteen inches long, 

On two pins horizontal was hung; 

Whoſe A e exactly ſhall be 1 
A foot; its loweſt deſcent then let's fee. | 
A theorem that's general give, for to find 

The areas of all ſuch curves of that kind. 


\ Anſwered by Mr. N, Farrer. 


Let a= the force which keeps the chain in its poſition at A, 
* AC, y=BC,2= AB, draw 92 4-4 
the tangent BS, and BT =B A per- 
pendicular to the horizon, and 18 
parallel thereto.” Then will the line 
AB be ſuſtained by three forces, for 
its gravity acts in the direction B T, 
it is drawn at A in an horizontal direc- 
tion, by the force A, and it is ſuſ- 
rained in B by the tenſion of the line 
SB; which three forces are conſe- 
uently as BI, TS and BS, as ks 
T=z:TS=a:: x: y. Take BTS BI, and | 
parallel to B S. and Bn rar thereto ; then 8 — 
dicuhir force or weight of the line at B, x is the fluxion 
of the tenſion at B, whoſe fluent (x) is the tenſion or force in the 
direction vr; but in A, where x = 0, this tenſion = a; ergo, by 
conſtruction, thewholetealiondrawing in the direct on of the 8 | 
is ENB then BSS@+x;2::3:%; ax ENR 


its fluent 2 09 + xx= 21% e and y=h NS 
C i bf VeaSh x3l ; * ar S. 


Ws Denn yay TO - ; 
A which equation, when y = P Q. wilt 
give ' K A2 6.0314, the loweſt deſcent ;.. hence a = 
— 3 6992, the ſupplemental fluxion x5 = <= 
| ont | VAT 
2+ VAT | 


7 and the area PAQ = 
#y—8z+& Xx byp log. 24 Wa*Þz 25.0916, 


_— 
. 


is 42 — 4 x hyp. log. 


23 


* \ 


* 


MATHEMATICAL REGISTER 429 


9 The ſame anſwered by Mr. Cockſon. 
Put DCS c, B CSB, Dx. 1 


9, and DM = z. Thea will i=, 2 


Va +9 v hence the curve being the cate- 


naria, Y VN I- 45 = 2 


this put for y in the value of x makes * = 


= : hence x y the fluxion of the variable area D is 


| ; oY 
T7 X Va ＋ 2 — a 242 — ——— whoſe fluent 


1s 24 — & = the area; and when z= c (x then = ) be- 


comes c - 4 X 4, the expreſſion for the area C DE. The area 


of the curve is 50. 1888, and DB the loweſt deſcent of the 
chain = 6.0317 inches. „ „% B14 1 Wy, 0 


Queſtion CCXLVI. By Mr. John Landen. L. D. 1744. 


I have one hundred pieces of gold; ſome of which are piſtoles, 
ſome guineas, and the reſt moidores. Now if a piſtole was worth, 
18 8. 6 d. a guinea 11. 3s. and a moidore 11. 10s. my hun- 
dred pieces would be worth one hundred pounds. Qucre, How 
many | have of each fort ? | 


Anſwered by My. R. Heath. 


Let x = the number of moidores, y guineas; then þ — 7 
— x = the piſtoles (putting & for roo pieces.) Hence 60 x + 
371 — 37) — 37 * = 4000, the number of ſixpences ; whence: 
* — oy = — from whence x and y are deter- 


mined in whole numbers, 6-and 18; alſo. +—y— * 275. 


Repoſitory Solution. 


Let x, y and 2 be the required number 1 
2 4000, 
and 


| 9 5 then, by the queſtion 37 * + 46 1 + 


480 Tar Dianian RIZTOSs roxy; 0 5 
and x + y +2 100 z hence S ED ELDnts 
5 -, and y = — this, by the nature of the queſtion, 


muſt be a whole number, and therefore 23 2 - 3 muſt exactly 
divide by 9; but 27 2 will divide by 9; their difference 4 2 
+ 3 z and conſequently 8:2 + 6 will therefore divide by g alſo ; 
this ſubtracted from 9 z + 2 a multiple of 9, leaves 23 


a multiple likewiſe of 9 ; hence — muſt be a whole number; 


put it equal to mz, then z gn 3, from whence we get x 
= 62 + 14 N, and y = 41 —23m; in theſe equations it is evi- 


= IO0, — 


dent that m can only be I, otherwiſe y will be negative; from 


the value of m=1, we get x = 76, y=18, and 2 6, the 
only anſwer nn whole numbers. | 


Queſtion CCXLVII. By Mr. Peter Kay. L.D. 1744- 


To find the center of ofcillation of a pendulum, whoſe bob is 
compoſed of two equal and ſimilar parabolical conoids, joined 
together at their baſes ; the thickneſs of the bob being three inches, 
the diameter of its greateſt circle ſeven inches, and the diſtance of 
its center from the point of ſuſpenſion 39.5 inches? 

[: — 4 
þ I ME %: a 9 
. 8 
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« *» A. A 


£ | Anſwered. 


Let A repreſent the point of ſuſpenſion ; now here is given 
AO g 39.5 =d;BO=3.;=m, and CO 
Ig S: Lety =SF=SG; CS; A 
then * 25 T3 Co »n ard ©-- A; and then 
the fluent of » —x Xd-—y Xx q divided 
by the fluent of » —x X 4+ y x 9, gives 
112 4 — 70 m 16 alle ies = a 
112 4 —=35m * n 
the fluent of n —-x* xd +y * 5 divided n 
— — I; hence the | 
diſtarice of the center of oſcillation from A P 
a+ __ G 
on point of ſuſpenſion is +7 =37-35798 
inches. | 
Mr. Cockſon and Mr. Powle have made the diſtance of the 
point of ſuſpenſion from the center of oſcillation = 40.0125 inches; 
and Mr. William Hanbury the ſame with the former.“ 1.7 


Selen CCXLvIII. By Ar. J. Betts. L. D. 1744. 


A ſet of men and women were 2 and their 
reckoning came to juſt ſix guineas; towards the diſcharging of 
which, each man agreed to pay a certain ſum, and each woman 
the ſquare-root of the ſame : now it was found, if there had been 
as many women as there were men, the reckoning would have 
come to half a Portugal piece leſs, or only to 4 l. 10s. Again it 
was found, that each man paid as many ſhillings more than each 
woman, as there were women in company. It is required, what 
number of each, and what each paid $4 57 


5 Arfwered by M. R. Gibbon. 
Put mw = the number of men, # = the number of women, 


and x = what each women paid; then, per queſtion, each man 
paid 'x*. Hence * & g 126, 4 + mx= 90, and — 


x = tk 


g + 


432 Tus DIARN IAN ReyosrToRy; OR, 
n. "on by taking the value of m in the two firſt equation 
we have = 90 — Ax. From which, and the third equs 


tion, we get  —x* —33 + x* =g0#— 126; whence * = 4, 
the ſhillings each woman paid; and x* = 9, what each man paid; 
9 there were 12 men and 6 women. 
| | This queſtion was anſwered in the ſame manner by Mr. Landen, 
_ Croſs, Mr. Rubens, Mr. Brown, Mr. Adams, and ſeveral 
Others. 


Queſtion CCxLIX. By Mr. William Daniel. L. P. 1744. 


In an oblique-angled triangle (E G F) there is given the dif- 
ference of the two ſides, which compoſe the oblique angle (E D) 
= 2, the difference of the ſegments of the bale (E B) =2 4; 
and the oblique angle (EFG) = 142.37 : it is required to find 
all the other parts of the triangle. 5 


Þ | Anſwered by Mr. Archibald Scych. 


In the triangle EEG draw the line DG, then the angle FDG 
LESEE,, and BOD = ESE arts £5. :.7.5 
baut in the triangle EGH, as EG EHE AN 

> | 22 ine LH : fine AH GE. (= co-ſine RRQ 

"i ) and in the triangle E'G D, — 

| as ED: ED .: fine EDG : fre EGD tire) Þ 
{fine e chat is, putting ED =, EBU, FG= 
4x, BG =), ande and 4 = fine and co- fine of half the ſum 

; ef the angles at the baſe, y e ES | 

<6-fine of half the difference. - And. 5 + 4: @ : « — 


fine of half the difference; **d'xa+x + && IF. 
or , e, butx+ N 


34 = LF2 iA Tu 
| 26 


4 - = 
| | | ; 
: # [| * , 


* { | ſ 
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a* 63 — a4 PD 
244 = * 42 and x | 2 


l = N = 
— 2 221. , and therefore 2 eee the greater fide 


——— = the leſs, and 72 — osbogg = ſue g. 
12/ 3, ſo that the greater angle is 36 64%, and the leſs. 309 297. 
The ſame anſwered by Mr. Rubens. 

Frotn F let fall the perpendicular FP upon E G ; then as EF 
—CTF:EP—PG:: co-fine — : co-ſine — 
(per Thacker's Miſcellany, Theo. 28, p. 28.) Hence the ſides 


are eaſily found by Plane Trigonometry, and are EF= 12.9; 
 FG= 10.9, and EG= 19.874 


NQueſtion CCL. By Mr. William Brown. L. D. 1744. 

In the latitude 52? 307, on the rot day of June (ſuppoſing it 
the longeſt apparent day) I aſked a mathematical friend, hat 
o'clock it was ? who made me this puzzling anſwer : count (ſays 
he) the hours from the viſible. time of the center of the ſun's: 
riſing, and add their cube-root to the ſquare · root of the hours, 
to the apparent time of its ſetting; and it will give you the hour 
of the day. Quere, What o clock was it? n 


Anſwered by Mr. Farrer.. n Nit: 

Let y the hours from ſun-riſing, = his true time of riſing; 
and m the length of the day; then the time of his ſetting is. 
m—y, and per queſtion Y V == = n+ the hour of 
the day: put y =x* and we have x + Vn n + , ergo 
m — * S Abe + ns - 25 2 x4, which in hum- 
bo 9 ＋ 8.400 2 ws + x* — 7.4022 # = - = 
2.8997 z hence x = 1:0919 and x* = y = 1.3083, and | 
= 5.0029 = 5 b. of 19/7.44, "the ime requires * . FE 


"Mr. Brown, the propoſer ; Mr. Heath, Mr. Adams, Mr:\Hol:. 
liday, and others, have anſwered this queſtion in the ſame method. 
K k k. | Queſtion: 


| 
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_— 


= Quien CCLI. By Mr. John Hill. L. D. 2744. 


There is a river, whoſe ſtream is divided into two patts: and 
after running ſome ſpace, the waters are united; between which 
it has incloſed an iſland in the form of a geometrical ellipſis, 
whoſe tranſverſe axis is forty chains (according to Gunter) and 
cenjugate = 30 chains. Upon the tranſverſe axis is built a farm 
or cottage houſe, 132 yards from the center; and as this piece 
of land is to be divided by ſtraight hedges from the houſe to 
the water, one of them, which ſhould be the ſhorteſt that can 
be made, is to convey the water from the river to fill-a ciſtergs by 
the cellar.' It is required, the thorteſt diſtance, and the poſition 
it will make with the tranſverſe. 595 


. Anſwered by Mr. N. Farrer. | 


Here is given AB=40, O D 30, CH=6 chains; let 
'CB=m=20, DC = 
15, CH=d=6, and PC 
z then, per conics, *: x* 
K n ESE. Ly 
22 : _—_— 

FW, and = =PW, 
2 2 4 2 — r= 


= ſub · tangent PN then, | 

Per ſim. triangles 4: 2 W 
mx 2 4 1 PR THT: * 

e eee 

Tims = E, that is, * — 1 x — 

d n x —m x + d m* 220; which divided by x* —m* 


give W x= d Oi = = 13.714286 = 


PC, and PH = 7.744286, E WE 10, b 

28 5 — 91806, and H W = 

geen making an angle with the tranſverſe of 34 45 23” 
4 | [78+ b 


9 — 


Queſtion 


MATHEMATICAL RZ0O IS TEA. 435 


Queſtion Cc. i. By Me. J. Powle. L. D. 1744. 


To determine the law. of the weights, which preſs each FA 
of a perfect flexible line, in ſuch manner, as that it ſhall form a 
curve, whoſe equation is ax =3*? 


| Anſeered by Mr. Farrer. 
Draw the lines as 2 figure, and let @ repreſent the tenſion; 


»Az4il,y,o= and z= curve 
AB; then we have, by the nature of the 
curve, in ſolution to p< 245, Zy = 
ax, 2ax + x* = 2, and a+x = the 
tenſion; now, per 1 ax = = 


its flunion a#=4Y 45 * | 
—_ 2 2 of the 8 * 
W ts every 
ticle of the line; SITTER = the ordinate, - 


© Queſtion COLIN, By Mb. 7. Sandals L. D. 144. 


In an ue · angled plane tri there is given the difference 
of the Rs bc include the angle 112 equal to 20, and 
the perpendicular let fall from that angle on the baſe 60; it is- 
23 to · determine the and ſides of the tri-- 


4nſeered by-Mr. T. Atkinſon, 


_ Giver deer CE=60=m, £BCD=68%=. 
its co-ſne= r, put 2y=BC+HAC © | 
rhe SAG pam BG and per 


alſd 1:5 —- 2 7 reer 
NB, L TN er 


Kkk.2 271 


Ul 


- 


NL + 5 - oe —„-— eve . 


| 
| 
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2 72 — — * 
2 rm, ot —= T e = ISL —.— 5 * ud 
or if, for the co-efficients of yy and. the 1 on the other 
"fide of the equation be wrote 2 A and B reſpectively, it will 
be R AY =B; *.* N =vI+vBFMAA = 108.4271; 
hence A C = = 118.4271, BC = 98.4271, and AB = 180.1279, 


The lame anſwered by W. Kingſton. 


Let AF=a=20, E C=p= bo, s and c = fine and co- 
* of half the angles at the baſe; * and y the fine and co- ſine 
of half their difference then will ye be the ſine of the 
| angle at the baſe, and 5 y— cx be the ſine of the leſs; 

ſo.cy—5x and cy + Fx their reſpective ce-ſines ; then as 


4 8 45 e and a erg 2 1 


s y+cx Sy +c = = 
2 TT EAI e "EAR its value 1, 
for , N it will become 8 — e a e 


2 2p 4, ſubſtitute 25 = E and it will be ** + 2.» x 
| | Dj whence; by compleati the ſquare, and extractin 

£4 root, we Rave e eee d the required A 25 
np above.” 


"For a gromerrical conſtru@tion te this queſtion fe page 397 of 
Simpſon's Algebra.” 


| . ccLiv. N Mr. J. Ponle. q D. 1744. 
ei Id 1 


| Sh 127 0 
' the refiſtates, as the ſquare of che otlerity z in what 
b 2 will a er moving deſeribe 4 curve, whoſe 
equpign ee 28 : 8 N 


q g [By A Lud the Propoſer. b 855 TEN 
| Breguſe the aa is ee B of the deal 


A 4 +7 
«<UL ; ſays, 
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| ſays, p. 60.) But by the equation of the curve (@# = 7 we 
have & = — 2, „ , and i equal — 
Ay; Aleph by ſublicui, the required denſity 4 


of , or by a farther re- 
"237.6 — VIEIRA _ 7 = TA by 
duftion = = _ i. e. it is always as the . of the at 


tance from the vertex to unity. 


Queſtion CCLV. By Diophantus. I. D. 1744. 


Since the doctrine of trian have an unbounded uſe and ap- 
plication in moſt parts of the mathematics, and the ſimilarity 
of them generally had ts to; let it be required to find eight 

right-angled plane triangles, ” whoſe hypothenuſes are all equal; 
and ſhew a general e for determining the ſame. 


= mn Anſwered... | > W:; | Mi 


let 55 the ſquare of the common hypothenuſe, and & * 
th ſquare of one | „then will ˙ — x* * ſquare of the 
other leg. Suppoſe - b — n x = that leg whoſe ſquare i * 
x2 ; then will a - = Þ> —2 br; which 


reduced, gives u . Leg S to one leg, and if inſtead of x in 


2 ux, we take its value laſt found, we ſhall. have —— 

un 

| = the other leg; and ſince n may be afſum'd at pleaſure, not 

| only eight, but any, number. o ht - angled bs triangles 

whatſoever may be e Bond which wil a at 1 ö _—— the 
common hypothenuſe the diameter of a circle. 


e Queſtion CCL VI. L. D. 174. 


The various contrivances for meaſuring time have employe: 
the curious in all-ages ; the true determining of which, is a matte 
of no ſmall importance in civil life; and perhaps I may ſurpriz 
lome, if 1 ſay, Algebta is uſeful to know the time of the day b. 

a 


4 e 


in che ſame time by 
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a clock, when it cannot be done otherwiſe; which is the reaſon 
for putting in this eaſy queſtion, in order to conviace others, the 


* facetious Hudibras did not joke when he ſays, 


1 And wiſely tell what hour o'th? * | 
6 The clock does ſtrike, by Algebra.” h 


"The Queſtion. — Being at ſo large a diſtance from the dial plate 
of a. great clock, that TI could not diſtinguifh the figures; but as 
the — and minute hands were very bright and glaring, I could: 
peroeive, that tke minute hand pointed upwards to the right hand, 
at the ſame time that the hour index pointed down to the 
left, ſo as both were in a ri right line, or diametrically oppoſite, and: 
in ſuch a poſition, as that the elevation, (I gueſſed) was ſome few. 


degtees more than fifty above the horizon : 


Quere, The hour and minute of the dy * 


Aueh My, J Landes 


By conſidering the „I find that the firſt a b 
are diametrically oppo te after ſix o'clock is the time of the day: 
ſought. Let x hours be the time from 6; now the minute hand 
renn hour, the rounds it will be carried in the 
time x, 755 repreſented by 1 and the hoar hand mud 
once in 12 hours, he port © the circumference it will be carried 


. m 

tion is ſwifteſt, will See un deen ono "ciroumitrence"in" . 

hours, whence # — — = 1, and 2 25 . bee 
nen. an b paſt 7. 8 | 

\.  __ Aufmered by Mr. James Terey.. r 

By the data it appears to be ſomewhat paſt 7. Let x be the 

number of minutes paſt 7, then will. = be the diſtance of the 


hour hand from 5, Name anner hour hand 


Wes 3 Wa 14 303 , == 5 * paſt 75 


The. 
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Me Prize Queſtion. By Mr. John May, jun. of Amſterdam, 
7 L. D. 1744. 717 4 

An architect, or maſter-carpenter, in Holland, had (from that 
lender knowledge which ufually attends mechanics) conceit 
enough to fancy, he could find the dimenſion of any piece of 
timber in a building, of which a deſign ſhould be given: a burgo- 
maſter, of the city of Amſterdam, intending to build a handſome 
houſe fronting the ſtreet, where his length was limited, becauſe he 
would fave the charges of a double roof and gutter, and at the. 
ſame time put his beſt fide outward, gives the ſaid architect theſe 
dimenſions, viz. That the building ſhould be forty feet wide, and 
the front-wall twelve feet higher than the back-wall : alſo, be- 
cauſe too much of a large roof ſhould not in view of the 
ſtreet, he will have the length of the rafters, from wall to tidge, on 
the back ſide af his houſe, juſt 37 feety but the rafters on the 
front fide to be of ſuch a length, as may form the pitch or ſteep · 
neſs of the roof, the ſame on each ſide. The owner being fru- 
gal, (not to ſay wiſe) orders the builder to ſit down and count up 
the coſt : but although he was ſkilful in numbers, and pretty 
well verſed in fome parts of „yet he found the firſt 
would be ſo much adfeed, and the latter only an approximation, 
that he was not able to know how high the roof would riſe, nor 
the length of the rafters in the front, and therefore was incapable 
of computing the timber and roofing, The burgo-maſter ſur- 


prized (probably thinking ſo fam'd an architect mult be little lefs' 


than à conjuror (en himſelf was none) reſolves not to have his 
houſe begun, until he can have the meaſures exaft, and lenves 


him bare-breech'd, riding on the ſtrange roof, although he is fur- 


niſhed with mathemarical inſtruments, to deſeribe curves and co- 
nic ſections organically. But having heard of r being 
effected by geometrical conſtruction, he has, through the media- 
tion of a friend, apply'd to the artiſts of Great: Britain; and 
thinking the author of the Ladies Diary deals in quibbles and 
quaint queſtions, hopes to ſee both methods in the next year's 


producti 


| : 353 


— 


* 
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Anſwered by Mr. Ja. Terey. 


Put BC the height of the front-wall above the back (= bs) 
= d, BD(=40)= 4 14 
of the houſe, GD—GF (= 3 
= , and CG the required le a 
of the e front rafters x ; deg 
=v+2bz+Þ— ai), and Ac 

: BC:: CF: FE; i. : db+x: "i 
32 +26bx+6*t—@l;* db +dx . 
=T=2X Wann 205 x PE 
which equation ordered makes 
 —2bb+ 2322 é AAB 

& - &«“ x = 6 @* 2296 557 1614 , 
ed —2d&' by —#+ Pe mdf 
In numbers vc eee eee c 
10% 4X 2 513375, whence x = | 
Pr 4 224, Ke — = 20.217638, &c. either of which 3 
che length of the front rafters. 

Seometrically thus: Let AG = 37 always paſs through the 
point C, the point A ſliding along the line A B; then will G. 
the point at the other end of the line A G deſcribe the curve 
C1. On D as a center with the radius = 37». deſcribe, 
a:tircle, and it will cut the ſaid curve in the points G, G, which. 
| —_ ery =. = 4, rao polition of the front rafters, a8 is evi. 

e by i 
Or let A 2246 be moved as before, ns Wa ak: 
DF in the points F and F. whence CG, &c. 
is known as before. | 
N.. B. if AF, CB, CE and IH be called's, 5, x and y re-- 


een 4 then ll EAR = + Wt the na- 
rare of il loch curves. x | 


a bs 
SG 2 
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| The ſame anſwerrd by Mr. John Corbett. 
put r ſine of the angle AFH= GCB, whole > <q ne 


ii Vip, radius 1, BC= 37 =b, ; 
n and HC=40=4d; * . 77 en 


then as x: c: 11 2 = R. and as 1 


b:: Hl: hege for the „ 

triangles BGC and * Fare alke. 

As 1:-(=FA) : EDS» | 
5 ” = AR, 00 

di- F Hcy. vi + * © Te which 


reduced gives * — . 324324 I 681819 * 24324 1 
0262965, Twocof the ofs of which —.— = ＋•507 
and x = .39403; Which in the tables aniwers. to 43 39 and 
23 12, and thence the fide AB 220.22 and A B--6.54 arc 
__— either of which lengths will an anſwer the conditions of che 
on. 

To effect this geometrically, extend the line H £ = -40 to any 
diſtance” F, f, at one end of which, H, erect the, perpendicular 
HA g 12; from the other end, C, with the extent of 7 de- 
ſcribe the arc 00 then lay a ruler upon the point A, and 72 
it about till it cuts the arc % and the line 7 H at a diſtance 


z BC, e ce dad 
20:22 or 6.54 as above.. by n 


* 


4 [ y 
: : , 4 
— f : 
ue : I 
18 4 
„ # 4 , 
4 * * 
- 4 £ hs ” 1 
% + a 
- 1 I as © Þ % 4. 4 
. 4 
- | — 1 
% 42 > \ « 1 % 
0 « —_— 4 
- 
zul T 


L 11 Auſwerel 


IF. 
= 


« 
- 
= - 
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D . Anſwered by the Propeſer. 


Draw BD lel ro GH, on which * 2 rpeniicalar 

from A, BE | + p 
ſed already found. T0 SG | | 

Pr BD and AC ; "Ws 

in K. PutBI of IK + 1} 

=x, and AI = y, 1 

then is BK =2x; | 


infinite, x= fa. " Henee, if BD: and. BC are bi- 

Ke e af PO,'PR, 70 eſp ett - 3 
two alſymptotes to 

Sue ag x = & in the — = Lec 

77 N thro 


* re t e 
W is an eq ing to a 5 7 
| 88 ee hence the center 2 
whence alſo 5 = e or 3. = - which determines the ls 
herefore, if on the center B, with the radius A B. be deſcribed 
arc Aa, which cuts the above conſtructed hyperbola. in the 
points A, a, and the lines AB and AC, =Y and a C, be 
drawn, they will be the ſides of the roof required. 
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This queſtion admits likewiſe of a very eaſy and elegant folutions 
by the help of another curve, 


and is thus performed: BD and 
DC being drawn as before, and 
likewiſe on the center B the arch 
Aa. Lengthen the line DC, 
drawing CV parallel to BD, 
and ſuppoſe an infinite number 
of radii drawn from the center 
B, on _ make F om * | 
F E, &c. drawing through 
points G, G, G, &c. the curve, 
whoſe equation is 


+xx | | 
ae er and it will cut the 


+ 
fine DC in H and 5: laſtly, H va which. cut 


- 


the above circle in A and a, as before. 


Scr By Mr. J. Turner. LD. 1745. 


In a *Pothecar's ſhop an old mortar I found, + 5 
Which being deem d uſeleſs was thrown on the ground: 2 
I he inſide dimenſious are placed here below ® ; | 
From whence its content in wine gallons I'd jade ? 


O Given the- .perpendicular height of the mortar = 9 lacks. 
bottom diameter = 6, top diameter = 12, and the curvature f 


the mortars ſides. are ſuppoſe to be the Apollonian parabola, 


whoſe vertex is a point on t voppetmoſt edge of the 6 7 81 or 
ö ASP of the- os, 


n : | * Anſwered 


\\ 


\\ 
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ee 93 Anfevertd by My. J. Landen. 8 Yate od 


let ART DU repreſent the mortat, generated os the revo- | 


jution of the parabolic curve B D, about 
the axis EF. parallel to B H. Cal 
E B. * BH. * GU, y; and put 


3. 3 then win p 255 7 


de the fluxion of the required ſoſidity; 


which, by putting for y and y their 


values & * and » (found by the « equation of 
the cut ve) will be PNA -=2bXV#, 


and its fluent p p —$p 


, which when x =g=EF 5210 be 4665276 inches = = 


8 &c, wine  gillm, QE. F. 


5 


The late phenomena wee 3 


ach eve ſerene i'th* weſtern hemiſ 


(When So! withdrew his radiance — „ 


Wich blazing tail and tremulating light, 
Amongſt thoſe orbs in the concave expance, $4 


Which ſeem around this penſile world to ne 


Its nucleus firſt we in the æther ſaw, 


I Wixt Pegaſus and fair Andromeda; 
* From whence, by motion fetrogade | 
With gentle pace, towards thᷣ' approaching fun, 


it run 


Fill courſe and declination ſo conſpire, - 


Both eve and morn preſents its ſanguine fire x | 


This diff *rence only, that its ſtreaming tail 


Deſcends direct below th' horizon's 


vail; 


But in the morn unfolds its orient light 
Ia oblique glances. to the wond' ring fight ;. 


Whoſe length'ning train, glowi 
Fills gazing mortals with imme 


w azure ſkies,, 


"a 


Whether they in elliptic orbits run, 
By gravitation, round the central ſun, 


t as tranſient fiery balls ap 
Throka 6 in ges from * 


11 


ar, 


ſolar ſphere; 


\ 


bas 
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That, the Newtonian ſyſtem doth regard; 
This, the late che ry of a er bard, ©: 
As themes uncertain, leave we them behind, 
24 As yet inſcrutable to human kind, Ji 
Perhaps teſerv'd for future years to fing. 


Soon as Aurora, with refulgent beams, 

Obſcur'd each leſſer conſteflation's gleama, 

Ide Cyprian ſtar her ſcintillating rag 
Near the horizon ſplendidly diſplays; 5 x 
Fifty: three minutes paſt + apparent time, 

I likewiſe ſaw the comet eaſtward ſhine; 

Whoſe nucleus (by a common quadrant view'd) 
Had five degrees one-third of altitude : | 
Its diſtance from bright Venus (taken true). 

Was fifty-ſix degrees and ſix · tenths too. 
Deduct refraction from its height before 
By ſpherics hence the comet 's place explore. 


- Hafwered by Bironnd s 
The place of Venus at the given time, is '# 209 50 4, her 
lat. 1 2277 N. declination 20% 27 ſouth, and 


is 44 29 46% ſhort of the meridian : hence 
there is known, Z C, the comet' true zenith 
diſtance = 84* 48 35 ZP the co- latitude 
of the place 2 37 40: Z E A 29% 
18%; 2 P, the diſtance ot Venus from the 
pole = 1109 277; and £C, the comet's. 9 
diſtance from the vertex = $56* 36'. In 
the triangle Z EA is known Z E, e anegd 
4 P. Find the angle Z P 257% 35 497 Z 8 2 25/47 
In the triangle 270 is. known the three ſides. Eind the, £ 
Z2C=882 44 54% From which take the 4 Z P, and. 
there remains the 4 PLC =63%* g/. 5”. Then, in the triangle, 
P C, is known PL, C2, and PNC, Find the, Z 2 PC 
= 48% 59” 54”, and P'C = 80* 44 20”7;; *.* the comet's de- 
clinat. is 9 15* 40% N. and right aſcen. 341” 1G” 34 Hence 
the comet's longitude is X 16* 25” 26“, and latitude 15* 84. 


64 N, 


. 


; ui 


oa 


' 


| 
| 
| 


— 
3 4 ů —ů — — — — ——2ͤ — f 
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Quefion CCLIX. By 16.1 Powle, L. D. 1745. 


Given 1+2+3 + 4 &c. continued to x: terms, to find 
lap Lot * eee num- 


© Anſwered by Bironnos. | 
Let AK! 43 CY DS -, &c. 14. * 424 


. 3" , &c. to x; then will AI- 7 BTA FCE = 


cies, and virous ode 


=1" +2* 3%, &c, to x" + = , &c. from which ſub- 
tract the former, there remains A K FEI —a* #1 + B x 
F. + Cx Farm; ann, de Pt. By ex- 


nn, 7. 70 _— Br, 


mg D= o, E = 427 e Sie „ + 25 


&c. an +21 . * i K 2 
+'g"', &c. = T TTT = 2 "6 
ww, whe = wil one LESS, the. 
an Nee. 


Zed © 


ö J - 
_ * 
a i 
ep ory 9 — * 


11 


RE to thisqueſtion, and neck of fimming ſe. 
may be ſeen at large in reap $ * Turner's Exer- 


— N Mr bn 1 b. 1745. 


jected fromthe ground, in a direction making 
9g” with the horizon, fell at the feet of a perſon 
ſome . [the ry omen he heard e of the 


* 


af 
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= Anſwered by Mr. N. Farrer, | 


Let ASD repreſent the path of the projetile. thrown Gam 
A, with a velocity that will 


carry it in a perpendicular 
ow to K; — in the di- 


rection A L, to L, and * | 
let this celerity carry it A B C 2 
thro* the diſtance d in the time u, and the diſtance run thro* 
by a falling body in that time = ww; Put any diſtance AB=y, 


4 fine and co- ſine of the Z of direction LA D; then 
will be the time in which the projectile runs through the 


ave A 6, dw x the diftance deſcended by a heavy bo- 


dy in that time z * B 4 — and when this = CS 


then ==> the time of the deſeription 223 Put 1142 


the feet, bound moves in ec beg gg, then gr 1 
28, 2. E, conſequently: Erg = the-required dis 
tance. Now let 2 = 1”, then w= 18. en hence A D 
20895406 feet = r. 7 f. 21 p. and 2 yards nearly, and the 


time of deſcrigtion . = 18,29 ſeconds... 


re eee | 4 
Let Ab be che line of direction, and AD-the diſtance off | 
the perſon from the place of Pu = tangent of 
the Z. DAL, d= 16 f. 5 perpendicular deſcent of heavy 
bodies in 1 ſecond, 5 III2f. the velocity. of ſound in the 
ſame time; and x = the time the ball was in motion ; then 
dnp Ain 4 =DLy but as 1: 7 :: bx: thx= =DL;. 


N Th (MS = AD = 2094549. *. 8 
; fought, | 
A | 


o 1 
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Queftion CC xl. By My; N. Farter. L. D. 1745. 


ja an oblique-angled triangular grove, one of whoſe ſides is 20 
chains, and the. angle oppoſue thereto 78? 457, if a perpendi- 
culat be let fall from each angle to its oppoſite fide, they inter- 
ſect at a fountaig within the grove, whoſe neareſt diſtance to the 
giveh fide” is 8,2 chains; Qvere, its diſtance from each of the 
other ſides, by a ſimple equation? | | 
+ * © » © Anſwered by Mr. R. Heath. | 

lc is evident, by the data, that the triangle muſt be iſoceles. 
In*the'triangle A BC, the angle A = the angle C or the angle 
B muſt be the given angle; and . | +, _ - 
either way rhe-angle ATEC / 00G 
or Ar C is given = 1019 C n + & 
poſite to the ſide given 20 chains. 
on which deſcribing a ſegment of a 
cirele to contain f. and drawing 
the parallel diſtance 8.2 chains e r, 
and it will be foynd a maximum (as 
is alſo - prov'd by trigonometry) 
theretore..the data are c, A Tr 1 eV ns 
2 49 angle B., angle A = angle C, and angle BA þ; whence 

w by Trigonometry Ar =Cr = 12.925, ar =rb= 
2.5215 (AB=BC=15.6;) chains, required, © © 


N. B. We have given this ſolution a plce in the Repoſitory, 
it being the only 21 to the above queſtion, exhibited in 2 
Nas yet nevertheleſs we think it very deſective, and Thall 
therefore ſupply our readers with a true one in the following 
| Nyse wt Aab wet; 94 Ve 7 "137 raw 8 T 2 He? ad: 
Mei n Seldom, + Omen OE: 
Ber M n At vale HT] OTE . bas © oil $f 
© Gonftrution. Upon A C deſeribe an arch of a eirele capable 
of containing the ſupplement of the given angle; make cr. 
perpendicular to A C and equal to the given neareſt: diſtance 
of the fountain therefrom; draw Ar, Cr, and produce thoſe 
tiges indefinitely towards ) and à reſpeRively; this done, from 


A and C let fall A, and C5 B perpendicular to Arb 


78 
„ ** _ -v 


- 
* 


4 


- 
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and C B, interſecting each other in the point B, and ABC 
will be the triangle required; from this conſtruction the ſides 
AB, BC will be 14.8 and 16.4 reſpectively. 
' Queſtion CCLXII. By Mr. C. Cockſon. L. D. 1748. 


There are two ponds of water of the ſame quality and depth, 
under the ſame meridian, one in the latitude of 2 — 163 (a is 


equal to 2 — ) north, and the other 85 = 


5125 miles due north from it. In the year 1744, the 16th of 
January, at three of the clock in the morning, the thickneſs of the 


ice of the ſouthermoſt was 6 inches. Quzre, the latitude, and 


thickneſs of the ice of the northermoſt pond at the ſame time. 
Anſwered by Mr. N. Farrer.| 


* 6 4 3 2 1 e 
Given . 2 2 a; in which write yt. a, and 
it is * = 640.625 y* + 1 =0; whence y = 2936066, and 
y** = 8 = 410367, from which ſubtract 16 þ = 10250, and there 
remains 400117 miles = 66682 37/, from which ſubtract 360 * 
18 = 64809 of, and there remains 188 37/7. Hence 188? 377 
— 180 of = 8* 37” S. the latitude of the ſouthermoſt pond z 
which taken from 857 25” leaves 56? 48' N. the latitude of the 
northermoſt. In lat. 8* 37' S. ſun's depreſſion 34 35". Con- 
tinuance under the horizon 8 h. 48 m. In lat. 7648“ N. Sun's 
depreſſion = 27% 48“ Continuance under the horizon 9x days 3 
and ſuppoſing the intenſity of cold, as the fines of the ſun's de- 
preſſion, „ the time of his continuance under the ho- 
rizon, and the ſolidity or thickneſs of ice in the ſubtriplicate ratio 


thereof, we have Ane: „: + (.5926 : 3.488 ::) 6 inches 
- 3 35-31 inches, the thickneſs of the ice of the northermoſt pond. 


Queſtion CCLXIIL. By Mr. Powle. L. D. 1745. 


Io determine the aſſymptotes of a curve whoſe equation is x* 
—y + axXy=0. 


M m m Anſwered 


. 
2—U— — —— — 
=_ ——— — ¹— ¶ ——— — 
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Anſwered. 
Here is given the equation of the curve K — * + axy = 0: 
Let z x = y, then x=\/ cs) — = 


pare of Tak, TD 
ELD — barg =BT = £22 * 
Was), 42 +1 * 
SET VT. MT; — [ 


3 = „and when the flowing quantity 


$ 
becomes iaſoire, the tangent AT will be- 
con an aſſy mptote: in which caſe VT 


FE ith Soft j 4+52/ VT. VE 


_ LEES | * hence the poſition 
of the aſſymptote is . 5 


N. Farrer. 


Queſtion CCLXIV. L. D. 1745. 
Let E FQ be the conchoid of Nicomedes, and KL the 


aſſymptote, whoſe length is 60, E 
and Pthe pole za line drawn from | 9 
P perpendicular to the aſſymp- Þ 


tote, to the curve at E, is 40; 
alſo from the pole to the aſſymp- 
tote is 20; required the length 
of the curve line EF Q, with 


the analytical inveſtigation. 
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Anſwered by Mr. R. Heath, 


To rectify the conchoid of Nicomedes generally: Let 3 PK, 
a=KE(=b=20)y = AF any ordinate, and x = FB 
AK; then becauſe FE is always equal to KE, AF =— 


T7 X =. and AE = 4 X, its correſponding ab- 


5 Bhs ne FO =; whonce JETS 
ſciſſa. In fluxions — 4 * ———— =); whence /* +a] — 


| ax K XK b & + 2 x0 + x*\ KA - ga- & * ba 


— of —— „ 
+=+ = = IP c. X i g · &c. the fluent of 


k 9 4 x3 b x 1 
which collected is * =_ _ 1 PR +txa +55 &c; 
ꝗ6ꝗ.; Aà oe ene 8 y=bo, x will be 


i 20ba' 11254 114% 


Queſtion CCLXV. L. D. 1745. 


To determine the greateſt area chat can be incloſed by a para- 
bolic curve of the ſecond kind, whoſe (equation is a x* = y3, and) 
length 100 feet, and an ordinate rightly applied to- its greateſt 


axis ? | | | 
o this queſtion was added the following extraordinary remark, 
Higned Amicus :] W | i 
- This problem = _ been anſwered : bir," Belong in the 
iary 1736, ſuppoſes the parameter unity, which was not given 
in the qua LIN Diary 1735.) Mr. Sitnpſon makes a area 
$790, and Mr. Thacker 5788, neither of which can poſſibly be; 

r ſuppoſe the ſemi-circle = 100 (and every body knows that a 
circle is a curve containing the greateſt area, &c.) half the area of 
the.gircle will only be 1587. Nor does it appear ſcientific to me, 
- that Mr, Simpſon, in his Legg fuppoles at firſt the parameter 

| IT {ENS of 


* 
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ef the parabola conſtant, and afterwards variable; nor how he 
makes the abſciſſa and ſemi-ordinate equal, which is contrary to 
an obſervation he made relating to Mr. Turner's queſtion, p. 22, 


Diary 1743. 
Anſwered by Mr, Heath, 
By the equation of the curve ax x = (a being as yet un- 
known, but conſidered as fixt) we get Vd = 5 / 22 +4 4 


| 4a 
for the fluxion of the curve, whoſe fluent (corrected) is = X 
=o GS ar 
22 2 — 3 Whence 4 1 
22 Andes 27x64cy ! 7. 
1X 88 32 xĩ 2 
3 
The fluxion of the area of the ſemi-parabola = y# j whoſe 


: 24 
fivent 254 t muſt be a maximum, and conſequencly 2 9, 
A — — ee —— — will be a 
3x 64 of —16f — 720 +$27:+ 124 —g0 
maximum. Put into fluxions, - il 
50 — 0343 x bac 
minus — 2 


* i = $276: - 9 
er 3233 ad — 
JN eee 
= o; here y = 34.89 by a new method of ſolving equations, 
and coolequeatly a= 35-543 fer, and the area of the whole 
bola formed thereby, (which is now the greateſt) 1447.4 fere. 
n anſwer to the objections by Amicus, a, in the equation, is as 
much „ee as & or 5, till it is determined. And 
W & 1/99 $44), 8.4 _ ; 1 
9; | | 7 27: x/ 442 7 * x So ot fog 7 
+ may de ally idle bred quit, Feng of ib nur af bk 

LR panel bay hy N N 
ul e ba , as e e. 4 en have 


1 U 
1 8 * * ; 91 & . N 
Fang 
1 ” 
0 0 » 
* 
4 " » — - 
* * . - 98 4 + #% # % 1 * S. 
S +4 
s 


" 
7 * 
- Of 
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27c+8Ba\":— 40) it has a variable relation to y, when 


* 
or 2 is to be determined a maximum; and ſubſtituting this 
a 


for the value of y, 2 or * . 
way J . 7 » or PD 
1 4, will as properly expreſs the maximum, as if it had 
been denoted by relative y 5; hence, by making the fluxion of 


it = 0, we get, by reduction, GY — 2a = 22 where the va- 


ue of a = 3<L ** = 355433, &c. whence y= 34.8909, 


& c. and * = 1447-4001, the area of the greateſt parabolic 


5 af 
as before, | Alſo when & = 10, then x = 6.912, 3 = 6.998 
os = 7.1087, &c. And when c = 1000, — 
697.82, and 8 = 2 by which it is proved, that when the 
22 abſciſſa and ordinate will be nearly 
ual, 4 12 07110 | 
In the preſent caſe, where c = go, 
let x , then the equation à ** = 
becomes a Xx , when the ſemi- 
2 is nearly the greateſt ; and con- 
equently @= x = x, at that time, 
dont above. Whence 2447.34 will be 
the area of the parabola vety nearly a 4 
maximum. And therefore in alt qlef- 
tions of this nature the area may be com- W 
uted by „Nr * ordinates, and ab. * 10 ee en e 
ciſſas equal: error being inconſiderable in the maximum: 
Draw the parabola ABiC A correct, and it will approach the 
form of a quadrant a B&C f a, as near as the inequality of 
the curve Bi C permits; and its double will ever be inſcribed 
in a ſegment of a circle ſomething leſs than a ſemi-circle : but 
if the point C be made to paſs through 7, it will be inſcribed ex- 
actly 


, - 
— 
„War * 
a « 
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actly in aſemi-circle, and the area of the ſemi-ſpace ABiCA 
will vary from the true maximum, but by an exceeding ſmall 
quantity, as is evident per figure. When ABECA is a maxi- 
mum, the ſpace AB CA, or the triangle ABC is a maxi- 


mum, which is when AB = AC; for by the equation x = 
© i 3 


7 4 y * . . 
I ind ia or — is a maximum, as proved before ; but 
3 9 


ſince the relation of y and @ can be only had from the rec- 
tification of the curve Bs C, and its equation with the length 
of curvature given, the inequality of the (fiddleſtick) ſpace 
BiCzB, or unequal curvature of Bi C, involves a neceſſity of 
ſome little inequality betwixt AB and AC, when ABiCA 
is moſt capacious. | 

Repoſitory Remark. 


There appearing no other ſolution to this queſtion in the Diary 

than the above, we have given it a place in our Repoſitory, but 
believe it to be fourided Ps miſtaken principles throughour, 
and therefore refer our readers to page 318 of this work, where 
the true ſolution to the very ſame queſtion may be ſeen, 


l The Prizt Queſtion. L.D. 1745. 


A bragging youn ger pretending to ſhew, 
The content of ap oj 2 what's given below, dunes! 
 Occafion'd this wager—five guineas to two: 
He's try'd all his teal, but all will not do Fr 
Zo begs the alliſtanee, fair ladies, of you. | 


eee the caſk is 31.907 inches, bung diameter 16 
is 


inches, the lower fruſtum of two equal conoids, generated 


by the rotation of a curve about its axis, whoſe equation is 9 — 
T£OQOODO Xx = . enn * 
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Anſwered, 


Projecting the curve A mnG, which is eaſily done by mak- 
ing y = 1, 2, 3, 4, 5, &c. and thence finding the 


5 P * A 
=x; whence it will £ - 


x 5 by the equation ———— 
appear that when the ſemi-bung diameter y = 8 
=BG, then x= 16.977216 = AB; whence tak- » * 
ing 15-9535 (or 15.953673) the ſemi - length of the | 
caſk, and there remains. 823343 = A a, whence am R G 
= 7 inches, or the head diameter = 14, bung diam. 
2 16, and length 31.907346 inches, and being near to the form 
of a cylinder, the mean diam. = 15 inches, and content of the 
ſemi-caſk by the rotation of BoamnG about ao B= 2819.25 
&c. or 10 A. G. and the whole caſk 20 gallons. 

Thoſe who have a mind to correct a decimal may put 


7 15 
7 ＋ ug, and. m = 1000000, then _ equal x; in 


logarithms I: 7 + v x 7 + v min. I: mw = 1: x, in fluxions (and 
ſubſtituting for the value of x) , and 
| T+97) ty | | 
(a) LSE EATERS... 
8 may ＋ ] EN TTL 3; Sy | 
3-1416 * X = X — 2 equal 


Ux man+u- S fe D : IT = fluxion of 
the indefinite ſolid by the rotation of oa mn about eo, whoſe 
fluent (by ſeries). will give the content of the ſemi-caſk when 


(v = 1) nearly as before. | 
: Q 2160 4B Rob. Heath. 


—— — 


U 


2u:ftion CCLXVI. By Mr. Robert Heath. L. D. 1746. 


Myſterious things we always find: 
Are moſt amuſing to mankind ; 
When once familiar they appear, 
We look for more another year. 
Juſt ſo, when men are plainly known, 
We're weary. of acquaintance grown ;. 
FP 6. We 
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We hug the ſtrange, and leave the true, 
And till are ſeeking ſomething ne w. 
Ladies, how comes this ſtrange inconſtancy, 
So vilible in you, as well as me. 


The Queſtion. 


If the hind-wheel of a coach be ſeven feet in diameter, and a 
tack be drove into the middle of the ſpoke (or radius) ſtanding 
next the ground, and a nail touch the 8 at the end of the 
faid ſpoke (or radius) when the coach ſets out to travel; quere 
how many miles will the tack and nail travel reſpectively in driving 
the coach from London to Exeter; allowing the diſtance between 
thoſe two places to be 200 miles? what will be the nature of the 
curves they deſcribe? and their poſition or height of tack and 
nail from the ground, at the end of the journey. 


Anſwered by tht Propeſer, Mr. Heath, 


eg 
| PA 


The track of the nail will be the curve LNNONN, &c, 
which is a cycloid,” and that of the tack the curve tttr, &c. 
both which curves are thus rectified. Put a = NM = 7, 
„ Nr, y=Or, v=ar ru, z= circular arch N 2 
=Os (per nature curve); . 2 ＋ , =ax—Xxx,0= 
4 2 * x , 


* * ax . * 32322 © @ nn If hen 
7e r * An 
3 | — 
vViz+)) = 3 whoſe fluent is 2/77 = arch NO; 


therefore when x = 4, arch NON = 29: conſequently 
NONNtL=4%= 28 feet, the nail deſcribes in one revo- 
lution of the wheel. The nature of the curve deſcribed 
the tack is expreſſed by cq =2 arch gt, which referred to 
the foregoing ſymbols will be y=2 z T parts of the leſſer 
„ circle 3 


5 
— 


MATHEMATICAL REGISTER: | 459. 
circle ; conſequently by ſubſtitution in this caſe, the fluxion 


of the inner curve ct 4 TR whoſe _ by 


n ar 2 


Series is e ee ee e 
18a * 21641 3X7 X6| a* | 

12 5 4. is 11.696 fere (but this fluent may be other 

wiſe found) hence the tack deſcribes 23.392 feet in one revo- 

lution, whilſt the nail deſcribes 28, and the axis 21.99 11483, 

dec. = 7 X 3, 141592653, the wheel's circumference; 

which | the wheel will revolve 48019, 31995 | times in travelling 


200 miles; but 17. 1145 &c. : 28 A," 254% 648 miles, 


travelled by the nail, and on 1.991 1485, &c. : 23-292 7.200 : 212,74 
miles travelled by the tack pretty nearly; the ſmall difference 
being only what E N (.31995 parts of a revolution) differs in pro- 

portion with NN. and tt part of curves deſeribod by nail and 
tack at the end of the journey in the polirion « of Nt r, making an 
angle N r E 5431995 * 360= 115* i1for Nr og 259 11 
with the horizon. Whence N = 4,988 feet, and tm = 4,244 

the height of nail 2 tack from the — 


= * 
- we # * - 


d CCLXVI). By Mes Farrer, pu b. N46. 


Wr arriangular feld A B C, and ſtanding at the corner 
C, | * 8 1 included between the fide. B C and a li 
drawn from the an te C to a houſe rugged wirhin the field, and 
found it 78107, Pee proceeded 3 

to theafure the ſhorteſt diſtance to the , .. | 
- oppoſite ſide A B, and having mea- ' 
ſured 20 chains, 1 obſerved the houſe 
and the angle A in a right line, then 
meaſured on 10 chains to the ſide AB; { 
I likewiſe obſerved the ſides AC and 2 
BC 2 equa], and the houſe equal- q 


- F F 


ſtant. from the an es A and. C. wg „ ob ==. e 
e ee Gf}, 23 to mein © wiv 2 bas 2, 
n'n Anſereg 


45 Tarr Dart. ReyosiToR 1 wy 


— 


Auel by Mr. Ach. 


cui the ungen of the given angle m, CDa, and GD c, all 
put x forthe tangent Ach, chen tangent 4 ACB vill be = 


- and chat of LACH (when L ACBis obtuſe) ET Saga (by 


a * — x 


triganom.) - 7 tangent DAG. 7 * ZHAC 


=ACH conſeg. = — — ſolved $=1-2359=ian- 


a= ee 


geot 54? . fere ; n of the field = 111. 23 deres. 


* 


1 Queſtion CCL XVII "By Mr: Powle. 1 D. 1746. 


— 35x ＋ 4239 +5 5 2 4000. to find all the poſſible values 
—.— whole numbers, „rr W e veſts 


# 1 1 7 4 4 7 


| Aurel Mr. Wine, 1 2 . 
f For z in the given. bu. BY pe pq fubſtieate its 
teaſt value, viz, 1, ind ve ive 591 338 EEE 


3 
| muſt be ſome whole numbet, „ e i 


r 2 vil de a whole number 


BUT our, | 4 is alſo * whole number 


322 . whence 2, or rather —D =m, a whols | 
number , = 43 +399 which value of x ſobſlitured for x in 
52 13— — gives y = 60363 whence x = 49m + 39 
£85 &f 2,0 60— e 6 br 45, x 21. And thus b. 

uming 2 == 1, 2, 3, 4, Kc. we obtain all the poſſible values of 
5 y and: viz. æ r porta 


„ 
? 


442 
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of 89. Mr. John Turner gonfitns the; fare; by wötcking out all 
the ch Toy Mr. Farrer has exhibited: a — Far for 
finding thoſe numbers; and Mr. Landen is very explicit in fiad- 
ing the ſame : Mr. Cuth. Cockſon, Mr. Fliteon, and Mr. John 

illiams like wiſe anſwered this queſtion. -_ 9 
The following table is a compendium ef Me. Turner's, deduced 
from x =, and alſo = Ae, by find- 


9 5 E 
ing aſubmulti ple of 35. | 2 


| 3 
NLE $9. þ ©} = 


1125.60, — | 82.39.— 4|—-35-70.| —+65-22.17110.45-80, 98.5. 
2J 540.75. 10g. b. 19.15.50. 8 5.8 8.48. 2. 82g 60.—.[71.28.-- 

20.55.— 85.42. — l 30. 05.— 68.25.— $5+440-75.194.51.8. 
And ſo on toz= 65. Rr 


Aut CCLRIX. Zy Fortunatus. I- D. 1946 


Let the ſorts of faces to be thrown-on ſeven common dice by 
four perſons, at à ſingle throw each, be as follow; viz. by 
A, abcd; by BGA e de,; by C, fd; by D d. Quere, 
their reſpective chances of winning ? and what throws as to ſorts. 
of faces, has the greateſt mumber of chances for coming up, at 

a ſingle throw, of all the ſorts which, can be . thtown on the ſaid 
number of dice? woken 30K} 

N. B. The number of the ſame and different letters repreſent 
ſo many of the ſame and different ſorts of faces, viz.. ſo many 


: 
——w—̃— 4 


No ere yr author to queſtions of this na- 
ture, which will-admit of ſeveral varieties ſtill to be propoſed. 


Mr. Kay's queſtion was the firſt propofed, in a. particular caſe, 
and the general method of fokation is exhibited in the following 
examples, not hit upon before, that I have ſeen, by AU 
. N 9 „ } 2 


2 7 


— 


2 NA Sed 
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73 8% of | N® of | Combinations. 1 of 
Faces. Chances. earb Comb. 
_— MY / 
e sides revolve * 


- . 


þ 


MATHEMATICAL RG IS TEA. 
Ne A Combinations. Permutations of 


Sorts of 
Faces, | Chances. | 
3 
4˙6 1800 S6. 5 
as 459|=6.5-4 
abe | 1800|== 
4's 300 == 
4b 7200 b. 5. 4 
abed 7200 - - - WH 
a be 1800 7 7+ Wh 
4b d 16200|—6-54-3_ 
a*bede | 108 6.5.4.3.% 
abedef} mol 12 
all Ch. on). 8 
6 Dice, .. 


\ 


X 


* 
* 
* 
* 
Xð1 
x! 
K* 
* 


1. 1.1.1.1 


each Comb. 


| 462 Taz DiARLIAN Rzrostrokri on, 
Sorts of | N® of | Combinations. Permutations of 


„Fans. * | Chances . each Comb. 
a | k 0 4 
4˙5 . X 654421 , 
1 — . 0: .:. 
4 — * * * 6.5. 412. Tt 
19 3 $4: 3-2+1-2-1 
2 35 * by 8 * 5 7.6 8.4. 1 71 2 
p 8 $.4-3-2.1.1.4 + * 
2 bs Sy * * 6.5.4 32.1 
4 be | | i +2-2.3.2-x 
* ö +: * . +$:4+-3-2.1 
4 | 2.1. . 1. 
4 C 4 * X 4.01 
3 ,3 1! 3.1.11 1 
a bc 5 
i 
21 


4 beg 


Hence the reſpective chances of A, B, C and D winning are ob- 
vious, as 12600, 15120, 37800, and 75600 the ſame as 1; 1, 23 
33 und,6 exaftly. And as 4b d and ae de have equal, and 
the greateſt number of chances for coming up, viz. 75600. 
Hence alſo is inferred that the beſt throw for winning will be 
VEE ſorts are within a place or two of deing all different. 


— 
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Repoſitory Solution. 
For a general inveſtigation of this queſtion, let there be a ſolid 
die having () ſimilar and equal faces, and thoſe faces numbered 
. progreſſively 1, 2, 3, 4, &c. then to find the probability of 
throwing preciſely (p) faces of one ſort, (3) of another, (r) of 4 
third, (5) of a fourth, &c. in one threw witty a given number (S) 
of ſuch dice, put R for the number of ſorts of faces, P for as 
many of thoſe forts as are denoted by ynequal quantities. Now, 
by ſuppoling the dice thrown fingly, we have —X XIE c. 
(R) for the probability of throwing preciſely (p) faces of one ſort, 
(q) of another ſort, (r) of a third ſort, . &c. but in. ſuch manner, 
tnat the aſſigned number of faces of each fort, may come up ſuc- 
ceſſively, without the interpoſition of — other ſort until that 
number be compleated; and as this probability is not any ways 
influenced by the order in which they may happen to ariſe, it fol- 
8 m 1 —2 8 
lows that the quotient of — x = Xx &c. (R) divided by 
I, 2, 3 4, &e. (R) will be the probability of throwing the aſ- 
igned number of each fort of faces in-ſome determinate order, as 
$-ppole that in which ** are propoſed, viz. (p) firlt, () next, &c. 
6 I, 27 3» Kc. (g) into 1,2, 3, &c. (7) into x, 2, 3, &c. (i) &c · 
erm dan 0 Sx S— 1 * ix Sz AA &c($&—p) oo 
for the probability of their being throwa in that ordet, conſe- 


tities p, 4, 7.54, &. whence 


m m1. mM-2 a f 

27 7 ms &. ( 8 * T2 „ N= ec. (S-) 

1. 2 J. 4. 5 Nc. N Noe (gin L. A 3 &6.(7)into1.23&c(1) 

is the probability of ſucceeding, under this reſtriction, viz. that 

the fages of each are conſtantly thrown with the ſame diee, but as 

the ſeveral parcels of dice p, 4, r, 5, &c.. (where the — 
f | : 


* 
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each is unequal) may mutually change among themſelves, it follows 
that the laſt mention'd p ility muſt be repeated as often as there 
are changes to be made by the unequal quantities 2, q,7,5, &c. that 
is RxXR—ixR-2xXR—3; &c. (P) to give the probability re. 
wed, — NS e 
quired, equal to RT N= XK N 
* a- RX K—IX Rz XR R 73 
ve pre ($9) 
&c. (P) X CN ines: 2 3 Ke: (7) into f. 2. 3. Kc. G Nc. 
Now. to find the probability of bringing up four faces of one 
ſort, and the other three of different ſorts in one throw with ſeven 
common dice, we have Mb, P=4, =I, i, 5=1, S=7, 
P=1, and therefore 355335 for the probability required. In 
the ſame manner we get the other probabilities for B, C and D 
Gene EFF75 00333555 relpetively, Clark's laws 
chance, p. e 8 | 


Quetion CCI Xx. By Mr. J. Ah. L. D. 1746. 


A gentleman has a piece of ground whoſe three fides are an ab. 
Taſca, ſemi · ordinate, and curve, the equation of which is 4x=y' ; 
he has taken from thence the biggeſt oblong garden which he. 
could poſſibly incloſe, whoſe area is 141,842 43 poles; and he 
finds the abſciſſa longer than the ſemi· ordinate by 3 poles, It is 
required from thence to find the area of the whole incloſure, its 
perimeter, and the fides of the garden (taken out of it) ſeparately. 


1 * * 7 * 
1 f % „ ty * - 2. . ig | : 4 ” 
* £7 . 145 Wett, 7 1 n. $ 
. 
* = - . 
— — — — — ä 4 * pay * 
% 
”# 
- - 1 
/ * 2 4 f 2 £ 9. 
- 
7 u | An 4 
#>4 - : , 
* x * 4 * 
K * wy * 17 — o 
+ 4 4 4 
1 . 
&S 
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— Mr. John Turner. 


Put x=A C, y=B C, b=A D, b—x = CD, a.= parameter, 
the equation of the curve beings x =3**, 5 = 727, and Fox 
f is” to be maximum, .and therefore to = | 
Ir muſt likewiſe be a _maximum, 11 


which in fluxions, EC: 18 252741 * B — 
So reduced gives x=2, Nom put 2=A D, 


—=AC, z—5=DF, = = = Er 
141.4443. nc, br AE N 


55 4 = 1:5874, and per queſtion £2 1 
Hence a0? = 53 e — 
20 exactly, and @ 168.76, alſo the length of the curve 
eb So that the fences of the garden are B C — 
9.4494. and CD = 15, moreover AD = 20, DF 15. and 


— area Ane mes eee or 1 
| 25Þ che | 2 


Nueſtion CCLXXI. & Rhinoceros. Lb. 5c. 


1 icular: of: a ir field- is 200 poles; the line 

equally hi — * — o poles, and 
the diſtance from the ſaid Ing gle to the middle of the baſe 
is 295 poles ; Quere, i the 1 
with the geometrical | 


conſtruction of the ſame? 
1 8 if hCG ATILY 
2 ©; — SE — 
« ny 28 #45 49S O 0-0 "I 21 1 if 
WG A} 921 10 4 6 -2 - We J 15 15 $1 F A & A arten +3 
- : * F o 5 - Pm - D " ” — 77 ” - 
ai Ar nan: © No (1998 44) 50. 7428 10 11h WY B 2 0 Das {9 


© 
4 - 
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Auſevered by Ar. Farrer, 


At this pole D. on the line A D! 
raile” $9. petp. CD = Loy: poles, 
make C E = 250, an SE OP « 


CE to cut 920 
draw CH making as hy angle 


H = the e CGH; chen 
00 as 4 2 the radi = 
e the ar #'CB ai 


Fic rare Rache S on * given, find. ED = 
750, FD=216; 35 and EF=66, 85: 186 DC :: E FFG 
814K E = uc bed Rags: GH=225,89, 
— — BC= 20 " an l Bo 
area 35948 ſœ Poles rar 4 


wi Ne 296 . 1-9: m6 
| to.be co 1 


0 


| _—_ he et pre with the ur * 


er the Happictt of = 
quoth ſhe, 7 
ſnorteſt in the 


. Your — —— 
. - Er gy vg 
DE” 2 1. bee, 


5 An 1 J. fs. 


11 tepreſents the north Z the zenith, H © an arch of 
62 of the ſun's depreſſion 189 below 


n and © © a parallel of declination deſcending; a 
3 ; 


1% S126; 1 - 
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ON © will be a maximum: but it is alſo 
evident that when the crepuſculum is the 
ſhorteſt, the diſtatite & © Yeſcended'in the 
arallel of declination, will be a minimum: 
Vng the arch of a leſſer circle cutting * 
ſame azimuth in the points of ſetting an V 
end of twilight, and this will be when the 2 * 


motion of the ſun is moſt 5 
and therefore deſcends the faſteſt to 180, or the parallel AOA, 


which he dues by touching at the points © and O ii the fame 
azimuth Z & © with his g. inſtead of making an oblique 
angle wich the letting azimuth, as in the poſition. of & in D with 


Zc ©; This being ing agmined, ppt.y 5 = co-line. of N 


m and n for the fine and co-line "1089, or ſines o 72 and 
and 18, Peer N Z S comp. N 1 


2 ©. Then per ſpherics J = oof. N E S, and alſo 422 2 282 co-1. 
NZ o, which (for aiaborertaie) are to each other, thitis L = 


1 hence y = g which is a general een for all — 
tees this nature, and the ſun's declination in che pfeſene caſe 
— found by it = 72 2 4% — anfwering to Feb. 19, or . 


therefore W + 1:5: 
Me . B. If the kr. is North, te bel mat be Som and 


vier ber ſa. 


a . 3+ .* 4 4 98 AN LE £ 1 — 
. a * ++ - "4 19 » by 
dnfwered by * Farre - r. 12 


i Let o be the point in the circle bodhding ugs 56e below 
the horizon, where the ſhorteſt twilight happens (without ſaying 
— ond — din — — 
ſetting) then in the triangle 66. 40 = 90 . £0 = cod, 

© g*c © em, whence rad, tangent © bz : ſine lat. fine arc 
of 37 fere, the ſun's declination. when Strephon is allowed to 
un N 


* 1 1 — „ \ , 
Sas J N „ + 40 . © w— * 3 
« ® £ 


We 2 * * : ; 
4 7 810 | K & 303 12:0; 
5 > = 
- . 


* * = 4 4 4 
. | : „ . 1 mw 8 4 2 ” Wh - kx . 9 N * . ol 4 as = 4 
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* — 


Sali, CclxxIII. y F. R. S. L. D. 1746. | 


what la w of gravity will a projectile deſcribe a curve ex- 
4 by we equation a = = PEE non-reſiſting medium. a 


Aufwered by My. Landen. 


oe A Gn repreſen the curve, AB the axis thereof, BC and 
+ n ordinates i near each other: call AB x, BCy, and 
the gravity G. Therv ſince the velocity in the direction B C 


is 1 the! ſame, that in the direction n will be = ; Thoſe 


Auxion a = (5'being conſtant) vin de s G NN, that i 4 as the 


force by which the body is accelerated at C 
drawn into the time of We n. Hence A 


putting G x 5 ve have G= IS 


expreſiion- if for eee value 22g, B 


20 a* 


found by the equation of the cutve (a x 
ve 22 1 i. © the gravity Kube ln bei fob 


licate — . beltastes or in a ſubquintuplicate ratio of 
hs diſtance — N the . 
Non CcLxx V. ' By Mr. Farrer. L. D. 1566. 


Quere, the area of -a right angled triangle whoſe hela 
1 menen 78571 


fog bi ub — J. Ab. 


Ley then will „„ == x**, then (per avs I, gs oor | 
queſtion) we have V V, reduced gives 1 4 , whence 
J = 44272019, and the area required = 1. 02908. 

Queſtion 
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Queſtion CCLXXV. By Ms, Clarke. I. D. 11 


The thickneſs of a ring belonging to a ſhip's anchor is nine 
inches in circumference, and the outward circumference ſhewi 
the width of the ring is 30 inches MY the folid content 
vous thereof ? 


Anſwered by Mr. 5 1 


Put d diff. of the given circumferences, r = radius of the lefler 
circumference, and x = any abſciſſa of the circle whoſe radius is 
r. Thendx2V/2az—x1XX is the fluxion of half the re- 
quired ſolidity; but the fluent of 2 / Te NA when x = 1, 
is the area of the ſemicircle whoſe radius is 7 therefore, the area 
of the circle ſhewing the thickneſs of the r multiplied by d, 
the diff. of the given circumferences will Se Be folid content of 
the ring = 264 inches fere, Whence the weight thereof, ac- 
cording to Dr. Wiberd, is nearly 77 pounds averdupois. 

Mr. John Turner, and ſeveral others, have proved the ſolidity 
of the ring to be equal to a cylinder whole le L is equal to the 

middle circumference, and the area at the baſe equal to the area 
of its circular ſection, or of the circle whoſe diameter expreſſes 
the thickneſs, moſt agreeing in the ſolidity to be 264, &c. inches, 
_ the weight 73 p__ c. according to Ward's proportions. 

B. There are ſeveral methods of inveſtigating the fluxion of 


| ci ring, whoſe fluents reſpectively give the kd content as 
ve. 


„% 


Queſtien CCLXXVI. By its, Diophant y D. N 


To find three numbers, that when each is ſubtracted from the 
cube of their ſum, a cube number ſhall-remain. 


| Arfwered by Ms. John Hampton,” 


1383 19467 1894 8 _ | 
The numbers are are 85189 85184200 ie theſe fractions are 


in lower terms than thoſe given by Dr. Wallis om Dr. . 
where the method of ſolution way be ſeen SOA Ay Fe! = 


s i TA 
1 n 
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Mr. Turner gives this anſwer _ Or. Wallis's algebra, 
— 494% 243 472696, 
e 2352637 4 5 35263) 34 © 5352697 * 


1415120 _ | of 3 
=>, the cube 8 h from which 


2352037 7 
numbers taking leverally the values of a. J and c, there will re. 


6 39304 64000 
main theſe three cub viz. A757? ÞA9304 ". {ne nd cl 
Das 2352037 2352637 2352637 * 


| I 
whoſe roots are 7, 133 1 d =. NQ. E. F. 
For a general ſolution o din queſtion ſeep. $1 ef this work 
_ — Queſtion CCLXXVII. By Mr. J. Landen. L. D. 1746. 


\ Tris * 6 to find the periodic time of a pendulum deſcribing 


> JOEY race, the perpendicular beighe, of the deſcribed con 

bong 209 inches | 

f | Aufwered by Mr. J. Ab. 2 
Suppoſe, fine LDEA=,0507 3 then b 

= 3944-77 inches or 328.73 feer = beh. e 
89 (per Keif's introd. theorem | E 


11. p. 302) the time of one revolution 
in to the time, of the perpendicu- 
| of a heavy from a height 
=_ to the pendplum's — 
218 1 328 1 22 
the ae 


- - N % 
S 1 : * 8 , 2 IDS WI JD be sf 


T ion may be eaſily anfwerctd. 243 of Sim 
ſon's * where it is proved that * a= the a 
meter of any circle, is ta the ſquare of its perip periphery, ſo is twice 
— ben. altitude of the cone, to the diſtance a heavy 


willfeely deſeend in the time of one whole gyration of the 
EE let the baſe of the cone and- the ** the pendu- 


 Nueſtion 


be what they will.” 
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Queſtion Ccll xxVII. 2» Crocus Metallorom. I. D. 1746. 


What annuity, to continue as many years as its pounds, can I 
purchaſe for the ſquare of its. pounds ready money, allowing me 
zl. per cent. per ann. compound intereſt for my bargain? | 


Anſwered by Mr. Heath. 


5 * is printed inſtead of ſquare root in this queſtion ;,. cor= 
which, and putting à = the pounds of an annuity, r = = 
1.05 1 amount of a pound, and its intereſt for one year at 5 per 


Cent. S the year's continuance 3 then _ mig, "==, 
the preſent worth, And if the condition of the queſtion be ſub- 


g a- > 
ſtituted therein, IO minus g bh 


Whence TI = eg bere = 1034 fee 11 os. 24 
the annuity 1 N. B. = the queſtion was printed; the: 


final Ns Loil'S 5775 572 Ge. i opidemily 6, o 


Wii CCLXAXIX. 2! Hurlodundro, Le ” | 


Begabed the ratio of Ihe diameter of the. bore is che le 

a, piece of cannon (or other fire arms) to make it. capa 
throwing a ball the fartheſt poſſible; ſupp the diameter. of; 
the ball ey 2 to N ae = a pro- 
portional weight of powder, metal o Bare re 
ens 0 en 1 92 


- 


7 wh e an this 0 the 


Thi 3s epoaſtion was progoſaireind ä 63 
of which there are ſeveral things wanting, In — gunner a 
op; the ſubject by am experienced hand for, to be mmα,j on by 
1 Eons 

(LL IKUD OI a} Fay 


— — 
— — 


472 Tue. Diarian REPOSITORY On, 


And in order for this improvement, and the ſolution of this 


queſtion, experiments ſhould be made in 4 general Ren” 
we have not yet received. 


8 22 Solutioon. | 
Before v we attempt the ſolution of this very difficult dts, 


it will be neceſſary topremiſe and anſwer the following problem: 


the line GE, then the 


AB, deſcribe the bofa K H N 


Given the dimenſions of any piece of artillery, the denſity of 
its ball, and the quantity of its charge, to determine the velocity 
which 'the ball will acquire from the exploſion, ſuppoſing the 
elaſticity of the powder at the firſt inſtant of its firing to be given. 


In the ſolution of this proBſem we ſhall affume the two follow- 
e of che pom the buller ceaſe 
at t the powder ce $ 

a$ the bullet is go or out of the pie pins 2 ax fogn 

2. That all the powder 0 the is Konyerted 

into an bond flvid, before the te blle En moved from its 


This g granted, let A B ah the axis of any piece of artil-. 

lery, A Beech, AB repel muzzle, DC che diameter of its 

bore, and DE'GC a of its cavity filled with powder: ſup- 

poſe the ball that is to 1 75 to lie with its hinder ſurface at 
8 u 


re exerted at the exploſion on the 
— of | which GE diameter; or, which is the ſame 
ng, the preſſure exerted. i in the direction F B, on the ſurface of 


| — ball, is eaſily Beg from the known dimenſions of that cir- 


cle: draw any, line F perpendicular to. F B, and AT parallel 
to FH, and throuę 1 int H, to che * totes I A and 
then if FH 4 | 
the fore impelling the bat in any place as M will be repreſented 
by the line MN, the ordinate to the hyperbola t that point, for 
when the fluid impelling the body along has dilated i = * M. 
its denſity will. be then to ite original denſity in 
DEG C reciprocally at the hn — rough which it x = 


n MA, of/as MN FH, but 


| 2 ee te lie foro ae „ Since the abſalute 


lor — Goree of — this fluid is rectiy as its den. 
if F H repreſents that forer at the point F. MN 


quantity 
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quantity of the force impelling: the bail at the F is [know 
and the weiglu of the hall 5 — known; — 
tween the force the ball is impelled with and its own gravity is 
known. In this proportion take F H to FL, ind draw LP pa- 
rallel to F B, then MN, the ordina to the hyperbola in any 
point, will be to its part M R, cut off by the line LP, as the 
impelling force of the powder inth E gravity of 
the ball, and n the line L. P will determine a line pro 
rtional to the uniform force of gra ity in every point; whilſt © the 
— NQ determines ii like manner ſuch ordinates as 
are proportional to the impptling force of the poder in every 
point; whence, by the,zgth propoſjtion of N 40 $ Principia, 
book 1, the areas F E B and d F QB are in the duplicate 
proportion of the pe which the ball wohld acquire when 
acted on by its ravit 2 the ſpace F B, and when 
impelled — ugh the Mace by che force of der; but 
dae the led A F A —and the. ratio of o FL are 
known, the ratio-of-the- area FLPB tot 5 
known, and thence its ſubduplicate. And ince * ing F Bis 
given in magnitude, the velocity which 4 hedvy pod 
quite, when impelled trough this y.its own, gravity, is 
known, being no other than the velocity i it would acquire by 
falling through a ſpace equal to that line; find then another ve- 
lociry: to which tHhis-Jaſt mentioned velocity bears the given ratio” 
of n 8 ate F B, 


and this 3 found, th 4 925 55 b 0 ese ac- 
quite when im through aQi 2 
tie poder. . 2 ST Lou A Gs FL . 


Now, to give a bing let us ſuppols AB hs 

length of the linder ta be 45 inches, 12 Q or tather 
_ the — of the ball to be ; of an inch, ande A F thelextent 
_ of the powder, tobe 2% inches, ta determine the velocity which 
will be cοjmmunir stet: td n leadem bhllet by che-explaſign;cfup< 
poſiag the bullet aid lat firſt 1 ſurface oontiguqus to cn 


eee, ene it has 5 bund tar at che- BA mne 
of.chexxplokion on che flame: witi er gm the bullet dyiag coe c 
it, a ſosde idoo times grrateꝝ than ha preſſure of the A 
che medlum pꝓteſſire oi the eis eſter met equal; — | 
1 3 fect gh, hence lead 3 
e 6 ä ta that e | 
PP | 


Tur Diana Rrros fro vt OR; 


Wee height, ' whence — — this by 1000, a co- 
ee neee EE 
. * a 515 [75 RT 101 7 1 


tn 1 . ; 
My * 3 1 ©) * 9 . — — 7 . 
Lo * . * , c , 
Cx . 
U — - 0 " 
- k 
4 mY aA 2 1 ; " 
2 1. 289 N — 
D 
- : 
6 5 
* e 2 — 
” — * a> © 8 '& 
„ 45 — — i 
1 d * * 
it - ' vo 1 
+ (+ > \ , 
„ 8 — 5 
— . C . 2 . 4 2 T 


aqual 5 dhe ball by the\powider io” the rn how 
ftant' of the- exploſion,” and the leaden ball being 4 of an ioch in 
diameter, and confequitac 8 cylinder. of lead on the 
ſame: baſe ? an inch ach e the preſſure ac firſt acting on it 
will be equal to 2 2 18085 800 times its weight, whence: 
F L to F Has-as 1 to 6g800: Abd F PA i 48 45 —2 T 
(or 4 5): ta A that. it, 239 to 21, whence; the on, ths 
FA. Þ:Bis to thereftanyle m FIS as 339 t 27 * 8 

——— — — application 
rithms tu the menſuration of ihe hyperbolic it alles t 

the rectangle A F HS i to 3 FH as bas is 


to the tabular logarichm. of ==, that is, of , fich is 
1-2 34%. hence the ratio of the fectangle F L. 85 B to the hy- 


pete a area F HQI ed of the ratios of 1 to- 32 4. 
e ae e zarhich tugether inake up theraue: 
ww 1461 of which-is che ratio of the yeloaty, 


which: the Boer — l gravity in falling — 
348%. \ 
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ſpace equal to F B, to the velocſty the bullet nt acquire 
the An of dhe powder, impelmn it through 288 but —. 
ſpace E B being 42 + inches, the veloeity a 1 body will ac- 
quire in falling through ſuch -a ſpace is Khe /b berwhat will 
carry it nearly at the Ke rute oF Tg. / feet in 17 of time? 'wikrice 
the velocity, ro which! this bal the der A 1e. / is'z bel 
city which would carry ths bab ar the rare df*i4 o/ X Kro. fee 
in 17“ of time: and this i A the * uy. "hy which, according to th 
theory, the bullet in the pref miſtlinces? weld 204 
from the action of the po — = the tice of i ite Nan 88d 
And this Fin ner computed: Tor one cafe, is ealily appli 6a 


8 any other; 1 * e cavity DE GC, left be eat 
only par ft ary Di *thep het Ef, Aung e 


vent! ** 275 H B 4 be diminiſhed jn the pro — 
fr le s th part filled — 0 | the bors 


varied, the lengths A B and A F remain ng the Ly waa 


the quantity of poder and thedurface of che ovbict it acts 
on, will be varied in ce dale r of =L — — 
but the yreight of witt vary 


of the <a wherefore the 


avis y pelling. farce, o powder, and reciprocal he 
0 e will S061 in the ones a — If 
{Sees g 


creaſed or NN 


222 ? 


2 the 4 Qrreſpo 58 ft ra 
wi Ears mit 15 in A Ah fame ron 
which ib folf6Ws t 1 8 ao B, ſro 18 in be pode 


re gf; the eee — 
arithm £5 pre qo le Lg ti 5 


{AE th 2 1 FE igd 1 55 


wiſe direly as A F, 10 5 of te 23 
bullet. Conſequently the velocity being nod oy — 2 a 
bullet of a determined diameter, placed in a piece of a given 
length, and impelled by a giyen quantity of powder, occupying a 
iven cavity behind that bullet, n follows that by means of theſe 

s the Ma of any other bullet may be thence deduced, the 

— :ary circumſtances of its poſition, the quantity of penn 

h ppz2 ' 


1 


the line F A cen is ire as 6 e 


IF AP, the 3 cavity Ky eli the ble be id 
d. the A e a, and conſe. 7 


————— —— . - — 


_— — — 


e En N 6 
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&c5) being giyen. Where note, that in the inſtance of this ſo 
lution e have ſuppoſed he diameter of the ball to be 2 of an 


Jnch; whenge the diameter. of the bote will be ſomething more, 
and the quantity of powder contained i in the ſpace D EGC 98 
: exactly nog — a fag) xa) of tow ores c 
Now, in order to apply the foregoing, principles and t to 
2. alutjon of che e queſtion, let the longrh of 2 — 
be called the diameter CE of the bore , put p for 
be ache = in the Proppled Tage of powder, 7854 r. 


118. 1; Wen en A F F 2, FH HE 


* 6 9 


en EB . K- . 15 BAF Us: 


- ' * 


116 5 110 5 i 


s— £ e eee Fl. FB »FHQB TAN 


nog! Ren] 1 #3 fig 1A A bot K A diane 573 132359 7.9 


e eee acquired by'the deſcent | 
alt conſequently we have 


120 


8 8 . = Fe: (Mere im = 37456 and t= 4342 


ce rar of the tall, which Ajded by 

to rag G e bai & ee e of he bas dune 

1 = 4 Hebe cr. e ES BCS PSs 

, Fe e 
b 


* 
g © £24 ES „ 1 


equal" th, o. pours it 'a e two ech 


99924 


. FP Na "be 5 „ . 4 A af 4 wy | me 


8 30! fade Eugen i990 dels, 0 viazupate) 2/3 ye 
nyin 5 19 9290178 a aal b NATE 5 Henicn Lt &« to +lf 
4 gay 1550 nabwot ? bY eb novig & K alls oy „ 
Sd 1 eta v dg el, ay i alle; A bild v 0 nog 
2401 of) 14390 Dinge 2 e 1 * M1 " 01S ' 491391 WY 313 

9290; 10 YIIGAUD 943. of Ji, 04 21 30 £9268: IND n 
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f The Prize Queſtion. By Mr. W. Chapple. L. D. 1746, 


A gentleman has a mathematical or circular garden, whoſe 
diameter is 310 yards, in which is contained a circular pond. 
whoſe diameter is 100 yards, fo ſituated in reſpect of each other 
that 8 will inſcribe and citcumſeribe an infinite 
number of triangles (i, e. whoſe. ſides ſnall be tangents to the 
pond, and ang'es in the fence of the garden.) He being diſpoſed 
to make incloſures for different uſes, and further ornaments on 
his ſcheme begun, in order thereto, applies himſelf to the artiſts 
of Great-Britain for the dimenſions of the greateſt and leaſt trian- 
ges that can be inſcribed and circumſcribed as aforeſaid? and 
the neateſt diſtance of the peripheries of garden and pond ? and. 

for a demonſtration of the truth of his pond's ſituation? + 


„„ = = ifnfwered y Mr. Heath, © Avi 

The biggeſt two circles, within one another, admitting of an 
infinite number of triangles to be drawn with their angles and 
des terminating in their outer, and touching their inner peri- 
pheries, are thoſe which are concentric; and their diameters ex- 
actly as 2 to 1. in which-caſe the Os will be all equal and equi- 
lateral. This is ſo evident, as to appear upon the ſligheſt exa- 
mination, And if the diameters be in proportion leſs than to 14 
then no A whatſoe ver can be drawn as aforeſaid. But if the pro- 
portion be greater than 2 to 1 (as 370 to 100, or 3, 1 to 1 as in 
the preſent caſe) their peripheries being eccentric and at a proper 
diſtance, will admit of an infinite variety of as to be drawn in and 
about them, from the iſoſceles & AC C to that of B D D, which 
are the greateſt and leaſt 4s: becauſe the area of every & ſo 
drawn, being equal to the ſym of all the fides imto half the given 
radius of the inſcribed circle, the more the ſides of any triangle 
are ſituated about the centre, A or the farther removed 
from them, che greater or leſs. will \the-periphery, \and-conſe- 
quently area, of that 4 be: the ſides of the 43 ACC and 
END being the wo oy wag pers wheer'g tuation: 

or the property of drawing As as aforeſaid, in and about 

centric. | there is this demonſtration. A 5 ne RR SW 


- Firſt 
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Firſt to inſcribe the iſoſceles, or one 5, 
ACC in the greater circle, which at the 


ſame time ſhall circumſcribe the leſſer circle. 
Put 'm= rad, greater circle = A a, n= 


rad. leſſer =ov and x =. A o, then 
Vi == Av per = as Av: 


A:: Af: AC = 


. 


— $$ | —— 


5 ande =m m — 212 = 40, the 


7er N * 


Diſtance of the e 330926, Ec. whence: 12. 669054 
= B t the neareſt diſtance of the Peripheries. And area ACC 
= 18242. 89 yards, the greateſt ; and that of a BDD= 16799, 
$2, &c. the leaſt. 2 
de diſtance of theſe centers of circles be- 8 
jog known, as d O (Eis, 2.) capable of | 
having ont © drawn, as aforeſaid * fuppoſe 
any chord A'C-=>* touch the e ae 7 
2th nat is. plain another chord can touch it 
— at t, and if x == gh ang touch it 
rey is proved: But, in gene- 
fg the A eb Abe ee , 


— ee 
46,00 6-4 d : — : I =; 


+ 


reha ten 6 
— * oy 1 of li n 

| Fi 
whener, by trig. bB A Ajit 


1 ei / TY 
io = m —morb Ea and (per 4 . r.) ti=va= 


0" min mn, ＋ ne „Cee A * 


* 
7 | | | =Ar 
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= Ar ==—v#, and AB and BC, alſo VCS = Le Ct and 


42 t are expreſſed, | Say —(LABC): (Ac) or 12822 


CJ: AB which gives an equation ſhewing the general va- 
lue of x, whilſt two other chords are tangents likewiſe ; and s 
ilk, gef, will revolve as in the 1ſt Fig. Hence, if any chord 
or ſide of a A is given, the other follow by Trigonometry ; hav- 
ing firſt found the diſtance of the centers aforeſaid. This pro- 
perty of drawing as about circles I diſcovered ſome years ago, as 
may be ſeen in the monthly Oracle; tho? the propoſer has greatly 
deſerved in a long account of it from Scilly, printed in a book 
called the quarterly Miſcellanea Curioſa, | N 


Repoſitory Remark. 0 


The ſecond part of this ſolution, if true, of which we entertain 
ſome doubt, ſeems not to have determined any thing with regard 
to proving the triangles cireumſcribing the leſs circle, ſhall be in- 
ſcribed in the greater; nor has the propoſer made any advances 
towards a demonſtration of this property of the citeles in Miſcel- 
lanea Curioſa (page 118) referred to in the above ſolution, which 

property. — undoubtedly true, yet nevertheleſs is difficult 
to prove, otherwiſe than by projection. However, we ſhall here 
point out a method by which it may be effected trigonometrically, 
and leave the practice to thoſe who haye leiſure and inclination to 

undertake it. — 5 | 

Suppoſe the lines drawn as in the laſt figure, then becauſe c O- 
is known, and the angle c Oi may be alamed at pleaſure Oi 
and gi will be determyned, therefore On and conſequently A n. 

vn, vd, C, 1 C, and vA Ar, and likewiſe the angle C: 
all become known. Again, the ſides of the triangle O C being 
determined, we get the angle c C 7 and therefore the angle CG. 
becomes known, from hence B C may be found, and Er deter- 


mined. We have nom got all the ſides of the tri BAC and 


the angle BA C expr in terms of O, ct, OC, and there- 
fore if by having the two ſides A B, A C, and the contained an- 
gle BAC, we find the third ſide B C it will produce the very 
tame expreſſion in the terms above mentioned, as that ſide was 
expounded by before. | 

| | 5 QDugſtien 
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Lone CCLXXX. 50 Mr. T anden. L. D. 1747. 


A charming briſk maid has afſur'd me, and ſaid, 
Since I'm ſuch a fine mathematic an, 
(Laying puzzling aſide for the joys of a bride) 
* She will wed me but on this condition: 
That I firſt ſhall unfold what“ Pieces of gold 
Ner father has for her in tore: Q) 
And theſe I muſt find from the data ſubjoin'd, 
And then Pm to puzzle no more. | 


The pieces are half-guiteas guineas, moidores, and hive 
is twelves. The whole ember of them is 4000, And 

11 v, x, y and 2, be put for the number of each ſort reſpec- 
tively, , &, ** „ 2 is a maximum. Quere, . is the 


ann 


Anfered h My. J. Turner. 


Le the half-guineas, x = guineas, y = moidores, and 
2 = 34.125. By the queſtion v3 +5 + 2= 4900 = b. | 
Now v; x3 Nenn nen (erpungiog 20 1 


4 N Eg „ 
To whence y = op 1875 VEINS Fr 
r =2=f = va E 1 ak 
a, 22 3 -=. Conſequently x = 2 y, 


vA 2. alſo 225 — 27 — 45 —9, or 5 25, 2 

Lb; „ el, vr, and the, lady's fortune is: 46204. 
Hence this general rule: 

Make the ſum of the exponents a denominator and each par- 
ticular exponent (of the quantities) the numerator of a fraction, 
theſe reſpectively multiplied into the whole number of pieces, 
MO n ena . | 


- © Repoſitory 
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By the given equation, viz. o+o+7+2=400=dve 
have z=b -D —x —y, whence U , N N or 
bus f— VU - ve +397 muſt by the queſtion be 
a maximum; this expreſſion being put into fluxions with x and 
„y conſtant will, after due reduction, give 4 &— 5v—4x — 47 
. = ©. and by taking the fluxion of the ſame expreſſion firſt with 
v and y conſtant, and then with v and x invariable, will at length 
FD &c. 23 — 2v— 2x — 
35 So. From theſe three equations we find — 
and en RO IN whence 2 = - 


Queſtion CCLXXXI. Ay My. John Williams, L. D. 4747. 


Going along a river's ſide, on an even and 
direct * ABC, I obſerved a tower on the 
river's other ſide, whoſe angle of altitude at 
A was 5% 24'; e farther on to B, 100 
yards, a. ang altitude was 65 27 35 
and intending,” again, to take an obſervation 
when directiy oppoſite to the tower, bur was 
prevented by an an iſland in che river (over- 
grown with firs) I thea came to C, 40a. 
—— from B. where I found the any e of 

ude was 8*36/, Qaere, the tower's 


Anfeerel by Mr. James Ou 


"Pur x = the tower's height, AC = 500 = , AB= 100= 
& BC=400=6. Co t . AS of B v, of C =y. 
9 Then, 


4 
” 
3 
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Then (rad. = 1.) ! x =AT, 
vx BT, andyzx=CT. 
Now (geometrically makin 
tro AI: IBI AK 
K B, and deſcribing the Se- 
micircle * K. Alſo v: * 

2 BL: LC. : BM: MTT LFE RI 
C, deſcribing the ſemi cir- ” | a 
cle LIT M; the interſection T, being the place of the tower, 
for which ſee Univerſal Arith. Prob. 26) let down F TAC. 


Per ig · bt on = AF — 
FC. Alſo Ff — FR = XT* — I whence fx + dyyxx 

| 3 he ac | 
- 43d, and x N TT ITT = 4% 460g 
Sec. Yards, the tower's height. Q. E. F. | 


Queſtion CCLXXXII. h Mr. J. May, junr. of Amſterdam: 
3 E M 9 "ESP A 

It is-required to find (by a general theorem) the number of 
fractions of different values each leſs than unity, ſo that the 
greateſt denominator be leſs than 10o˙7- ⁊ʒ̃ 


>» * 


Y " 
44 . -. oh 
* 7 2 * | ' 
0 ” PS 280 9 o . 
"with ; . ' 8 8 X 

— 0 * 1 k ' 

R _ — - » N * 
83 | | wh 

% % * 
1 1 * 
* = - * e — * - - * > © - * 4 * . * - * 
. _ 6, * s 5 „ * * 
. 1 * „„ 
r 
5 * 
d * 
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Explanation of the foregoing. Table. 


P ſignifies each prime number in the ſecond column in ſcheme 
2, with a new number to each in the 3d column, deduced from 
the ſeries in the firſt ſcheme, according to the general method: 
= — denominators being placed in the firſt column, 
all along. a 

For ih, multipliers, or powers of each, Againſt 3 in the iſt co- 
Jumn ſtands 2 in the zd column, each being drawn into 3 gives 
6 to be ſer in the zd column againſt 9 in the firſt colle&ion. 
Againſt 6 in the uſt col. is ſet 2.3 in the 2d col. whence (by 4th 
ſtep ) is found 2 for the 3d collection. Alſo for its multiples, into 
either, or both its parts, as 2X 3 = 6, drawn into 6 and 2 gives 
12 (by 6th ſtep) to be ſet in the 3d col. againſt 36, in che firſt : 
dotting through all the ſecond columns all ſuch multiples, by 
which the fractions are found. Proceeding thus, the whole 
number of different fractions are truly determined in a ſhort 


T Ws | | 
N. B. This ſolution was publiſhed in the Diary for 1731. 


— 


Queſtion CCLXXXIII. By Mr. Anthony Baker. L. D. 1747. 


A gentleman would have a ſilver punch- bowl made in the 
form of a parabolic conoid, containing exactly two gallons, but 
being frugally inclined, deſires firſt to know what ought to be its 
inſide diameter, ſo chat, cæteris paribus, it may require the leaſt 
quantity of ſilver poſſible, . 


Anſwered by Mr. J. Turner. 


When the convex ſuperficies is the leaſt, the conoid muſt come 
neareſt to the form of a ſemi · ſphere (being under the leaft ſurface ' 
of all ſolids of given ſolidity formed by the rotation of a curved 
ſpace about its axis) which when the abſciſſa, and ſemi-ord. of 
he, gener.. parab. are nearly _ The conoid then being 
nearly moſt capacious, Putting & = 462 inches in two wine gal- 
lons, p = 3.1416, y S ord. x = abſ. of the parab. the ſolidity of 


| the conoid == 222 = (when 5 r Eg; where y = 6.65 
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Inches. But accurately, = x & +4514: — 5 is the ſuperfi- 
cial content of the ſame; (ſee p. 202 of Mr. Emerſon's Flux.) 
Now, if the value of yy be ſubſtituted therein, and the fluxion 
of it made = o, then 4 6.13 y=6.51; x = 6.94, and the 
convex ſurface = 235.5 1q. inches. | 


The ſame anſwered by Mr, Aſh, 
The conoid's convex ſurface is x PAN: — Eg a mi 


rn 
nimum (p= 1.5508 *,* V 24, is alſo a minimum. 


Put c = doub, ſolidity, = 4 wine gall, gf = area of a circle 
whoſe rad. = 1. Then, by the curve ax , and ˙ * K + 


whence 4 Sat, and ſubllituting for 475 in the min. it be- 
* + 4 Ted 
comes = 2 4 Whence by fluxions, e 2 
.q 
= 6,03 z whence ſem. axis = 6.98 and fem, ord. 6.49 maxime. 


_ Queſtion CCLXXXIV. By Ms. N. Farrer. L. D. 1747. 


Quere, the axis and parameter of a parabola and ſemi-ellipſis 
when the latter is circumſcribed by the former, whoſe ordinate is 
equal to the conjugate axis, and abſciſſa equal to the ſemi-tran{- 
verſe: both curves having the ſame focus, the difference of their 
parameters 2, and the length of the parabolic curve being 28.68. 


Anſwered by Mr. Aſh. 
Tis inconſiſtent with the nature of a parabola, and ſemi-ellipſts 
that rhe latter ſhould be circumſcribed by the former, when'the 
ordinate = conjugate, and axis = ſemi - tranſ. (which Mr. Turner 
alſo obſerves) ., ſemi · ellipſis muſt be read for parabola, &c. 
contra, Then from the properties of the curve and conditions of 
the queſtion, the param. of the parabola is found = 2, 5 

. up- 


486 Tus DIA RIAN RerosrTORY3 or 


Suppoſe A P c 12. the correſ- DE” A. * 
ponding curve Am = 13. 90376 & o. | / 
the remaining; part D (= 22 of the curve 
= 0.43625. 

Fut N d and we- ſhall 


have = — and ** 


TN bote guest is ole 


P 
'P 


© +== A kee. =2; or 3 


4 
77 
„ 1 4 x 


8 A 128 a 


< x" Kc. = (by — » for 1＋ . — A , for 


== T c. And by reverfion x = £ +22! 3 —ec 


10 > ® 5. al 
28. &c. = 0.4289 which added to A p makes 12. 928g for the re- 
quired axis of the parabola. Q. E. F. 
The propoſer (Mr. Farrer) obſerves that be made a miſtake in 
rrapſcribing this queſtion, which nobody could anſwer withour 
correcting the an but did not ablige us with his corrected 


ſolution. 


Quefiin CCLXXRY. pa Mr. Cuth. Cockſon. L. b. 1747. 


ef) „with what part of a cylindrical tick ſhould a perfon 
ſtrike, to. ive the greateſt blow, the length of the arm being 2 20 
inches, 1 that of the ſtick 50. | 


33s * 


e ny  4rfwered by Mr. J. Turner. 
Put's = 70, the length of the arm and ſtick ; b = 20, the 
length of the arm; then the diſt. of rhe center of percuſſion of 


de flick from the upper end of the arm will be = = 


| = 49:63 inches, and from'the fartheſt end of che ſtick = 20.37 
inches (vid. Stone $ DO p. 277.) 


- - 
” . * 4 0 
. , - ; - 0 
F * 
” 
5. 1 
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Queſtion CCLXXXVI. By Mr, Landen. L. D. 1747. 


I am about building a houſe, the breadth whereof I deſign ſhail 
be 24 feet, and the perp. height from the ground to the ridge 42 
feet. The ends, which are to point directly eaſt and weſt, wil 
be ſhehered by neighbouring tenements : but the ſides will be ex- 
| Pas to the fury of the north and ſouth winds. I therefore would 
ſatisfied what the angle of the ridge muſt be, and how high 
the ſide walls, that the wind blowing from either of thoſe quar- 
ters ſhall have the leaſt effect on the building? 


© Anſwered by Mr. Landen, the Propoſer. * 


Put @ = 42 the height of the building, 3 = 12, half the 
breadth, # = perp. height of the roof. Force of all the particles 
: Th air impinging againſt the wall, to blow upon the building, 
will be as a* —2 ax + x*. The effect of any particle ſtriking 
againſt the roof (found by mechanics) is to the effect the ſame 
would have had, ſtriking directly againſt an upright plane, as 
the ſquare of the fine of I of incidence to the ſquare of radius. 
the force of all the particles againſt the roof, to blow down the 


- buſlding, will ben 22—== And by the queſtion 2224 
Pr 
* 22 +x* muſt be a maximum. Let the fluxion of it be 
oy \ 77 32 o 3 
put = o, then * 2 += — 27 10.406 feet: whence 
the height of the ſide-walls = 30.5924 fert; and the ridge- angle 
98 7 28 . nSr 6. Leno Ot 7 5 « | 
Mr. Thomas Cowper anſwered” this queſtion exactiy as above. 
Mr. Jepſon makes the ridge - angle 90, and ſide-walls = 30 
feet, as does Mr. Aſh; but by a method like the propoſer's firſt 
eonſideration, who then made the ridge- angle and fide-walls agree 
the ſame, Mr. Farrer, by a different method. makes the = 
walls. = 32.566 feet, and the ridge angle 1039. 399. 


i * ». " ; 
eG ALIA SIGUD 34,0 19 ” 


. 2 vis 
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cx. By ; A Aſh. L.D: 1747. 


If a parabolic conoid, whoſe altitude is 9, and, baſe 6 inches, 
be cut by a right line at ſome diſtance from, but parallel to its 
axis, what is the ww qe hw convex ſurface of that ſegment or 
F ight 2 is 5 

4. 


A een 26 Aſn. 
Lr f. 1 2, 84 By the nature of the para- 
bola we get 7x — = P m; and = X-7—r=dmnAs 
e e lun ofthe Gly Whoſe flu- 


ents = x 22 ee. = 6.1292 the ald 


I4 724 
content. By the nature of the circle m x- 
*x=Falz = A P whence the flux. of the 
curve is Fe meer +1 X x. or (put- _ 
ting “ for m* + I) Tiere 


x ; and becauſe a 7 + x chord 


wa the conene of dt. fuſer) which f, 
3 bic inches. 
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Queſtion CCL xxxvill. By Mr. Cuth. Cockſon. L. D. 1747: 


Given 2545 - o, the equation of à curve, 
whoſe radius of evolution at the vertex is 140-2243 to find the 
value of y, the abſciſſa, when its correſponding ſemi-ordinate 

* = 50, | 1 A Fox 


| Anſwered by Mr. Emerſon, at p. 39 and 40 of bir Fluxions, from 


whence it was ta 


b S + * ** 4 

y being there == += ＋ 55068 2223 = 9,0238, 
Kc. | | = 
_ Queſtion CCLXXXIX. By. Mr. John Hampſon. L. D. 1747. 
Required to find three numbers, that, when each is ſeverally 
added to the cube of their ſum, their reſpective ſums ſhall-be 2. 
cube number. a ee. 
Hnſwered by Mr, Hampſon en). 


iſt anſwer. 4 = b == — 


Es 5B _ 285977. 
157464” 57464 © 157405 


222 — 18954 , _ 4184 "298 + 
1 Ass 2687 


f 


| | Repoſitory Remark. 

For a general inveſtigation of theſe ſort of queſtions, ſee Bran- 
ker algebra, p. 111, or p. 84 of this work, where the ſigns be- 
ing changed from ſubtraction to addition in that ſolution, will be 
«he only neceſſary alteration in the process. e 


Rre 8 K e Queſhion 
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99 win — of * hs year 1 our aber move ſloweſt and 
Faſteſt in London? and at what times do n move ſloweſt * 
faſteſt on wy ar. 


Winne 


Anſwered by My, Heath jg 


_ It is evident that when the ſur? $ motion is moſt vertical, his in- 
creaſe of azimuth is and conſequently of altitude greateſt ; 
and when his motion is moſt horizontal, his increaſe of azimuth 
greateſt, and of altitude leaſt, 

At 1 2 each day the ſun's motion is parallel to the horizon, or 
at leaſt vertical, bein og then perpendicular to the meridian, vr 
vertical circle: therefore the circular motion of ſhadows, in ge- 
nersl, is at noon the faſteſt... 

=" To find when the increaſe eee is leaſt on ary day, -and 

in any place? 

ut p 2.8. 0 P, , the fu's di 
from pole; d S its coſ. or 
c= S. Z P, 5 = cof. or ſine lat. 
5 S8. azim. G ZP? Now, if 

7 © om be the ſemi- diurnal are of 

a leſſer. cirele, it is evident that 

the ſun's motion is · moſt vertical J 

when 2 © Z is leaſt, or its cof. 

2 © P greateſt (the leſſer circle «LEY ar the point ©, with 

a greater, at right Zs with © P)fay,' p: yooes y Sa maxi- 

mum, which is evidently when y= 1, the S. of 900. Whence, 

the azim. increaſes ſſoweſt and altit. faſteſt when the ſun is due 
eaſt, on all days, and in all. places whatſoever; and therefore 


thadows in general move flowelt when the fun is due eaſt . or ar 
-fun riſe (the 72 eaſterly) in ſouthern deelinations. 


In the max. 75. when p is leaſt (the ſine of 66930/ or 118 ˙300 | 


the azim. on thoſe day increaſes the ſloweſt of all other days, and 
alt. faſteſt: whence, our ſhadows move ſloweſt of all on the longeſt 
and ſhorteſt days of the year: the ſun due E. or at rifing. But when 
p= ä of az. on that day, is leaſl flow (at 2 — 


— — — — — 


MATHEMATICAL Retz 49 


the increaſe, of alt. the leaſt faſt; and as the azim, increaſes its 
ſwiftneſs till noon; therefore, our ſhadows move faſteſt of all, at 
noon, on the days of the year when the ſun is in the equigoctial. 

By erecting a wire perp. to an horizontal plane, and marking 
the circular increaſe of the ſhadow at equal diſtances of time, the 

truth of the rd. appear by inſpection. And by this 
© « Circular motion, and the ſhortening one of the ſhadow, or by the 
increaſe of azim. and alt. together, the ſummit of it is made to 
deſcribe a curve, whoſe nature is determinable, according to the 
lat. of the place, and ſun's declination, 

N. B. The increaſe of azim. being always as the C © Z, and 
the increaſe of alt. as its compt. the Ot; the ſum of both in- 
creaſes (viz. of az. and alt.) will be at all times and all places alike: 
i. e. the ſum of the circular and ſhortning motions of ſhadows on 
a horizontal plane will be every where equal. 

The increaſe of an azim. is but the fluxion of it, and the ſlow- 
eſt increaſe of an azim. is but the leaſt fluxion of that fluxion of 
az im. therefore if the Z of time be ſubſtituted” or (which flows 

equally) and an expreſſion be raiſed of the aim. angle (by trigom 
wa ſeries). The fluxion'of that ag a af o, will exhibit 
an equation, ſhewin _ _ as aforeſuid. Q. E. F. 

The above ſhews lution (to prob. xvi. p. 182 
of his flux.) to be wok, — upon wrong — 
for he makes the fine of the ſun's altit. to flow equally, and 

_ to get an expreſſion of the fine of an infinitely ſmall £ of in- 
. aim. from the etroneous ſuppoſition of che fine of an 
mans ſmall L or arc (Oe) of time flowing uniformly too 
(which be 5 firſt repreſents by e, and then by unity) the ratio of 
. — he did not 9 ſcover. If de had made * L of alt. ( inſtead 
ol the ſine) to flow equally; the angle (itſelf) of time, would then 


flow inequably, When he ball found === line 4 0 2 


(which is the true minimum) it ought not to be ſuppoſed in inf 
nites, = T, . Zo ©; without Arz and e En. 
© 0, as the ſine of the fluxion of time, or 4. OP Z (for the fines 
of the infinitely ſmall Es or arches, retain their ratios, as derer- 
minate as the ſigns of finite ones.) But taking the fluxion of ſin. 


4 O Z, and making it So, x comes out 5, which proves 


the ſame as before, i. e. the ITT = 90. when the increaſe 
rr2 is 


U 
WE 


4% Tur Dianian RITTO ITV on, 
is loweſt. This notice is taken to prevent readers being further 


miſled, and not with a deſign for cavil; as being . of 
our can miſtakes ſhall be thankfully CEA ; | 


Ne 


Repeſ ry Remark. 8 


The above ſolution is ſo compleatly abſurd throughout, that 
we ſhall take no farther notice of it; but refer the reader to Simp- 
ſon's Fluxions, p. 546, where he will find an elegant inveſtigation. 
of a ſimilar 2 relating to the time, (on a given day) 


when the ſun's azimuth increaſes the faſteſt Pole. 


Nute cl By Ms. Bulman. L. D. 7%. 


Being at a tom in Kent, I obſerved three objects on the other 
fide of the river Medway, (a caſtle, windmill, and ſpire) whoſe diſ- 
tance from one another are known: from the caſtle (the neareſt 
object ſeen) to the ſpire, is 10 furlongs.z from the caſtle to the 
_ windmill 23 furlongs z and fromthe windmill to the ſpire is 25 
furlongs. I alſo obſerved the town- angle between the caſtle and 
ſpire S 28 34%, and the town-angle- between the caſtle and 
won 572 45 What diſtance did I ſtand from each of. 


thoſe obje&s? and give a gromerrical conſtruStion of he fue. 


Anſwered by Mr. J. 4. 


The triangle CSW being formed, 
make the angle WSD 7 45 and. 
the angle D WS = 28934, then cir- 
— the triangle 8 'D with a. 
circle, draw) D T through C, and the 
point T is the, town's ſituation. from 
whence,.. by. trigonometry, T C.. 
0, 65700, TW ee XLS: 
aun 


9 
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Queſtion C XCII. - By Mr, Aſh, L. D. 1747. 


A lady of important ſpeculation *' 
Would gladly know her age from this equation 


=. 4 Ar. 
a 7651 S 1 — 0 


Aꝛuſwered by Mr. Aſh, 
By trials A is found between 48 and 49, put e A, then 


N = = = per:queſt, (which ſubſtitution | is neceſ- 
ſary to make the fo lowing, ſeries converge). Let'c = 045,.n= 75 

1 = byp. log. 7, 1 65. and p its log, mas rang 1.05 
then (by log..fioes) F x e &c. +p— 
e &c,/ and by reverting the fries x = 9.930409; | 


= A= 4.5782. &c. che lady's age. 2 


Repoſitory: Remark. 


Here. ſeems to be one. ſort of of gut nn 
anſwered; for, as it appears in the Diary, it does not ſeem to be 
of 2 exponential Rind, and therefore A is not determined agree · 

— ae ene * ſhould rather Ag 81 Youu: 
— " 


Nuten CCXCII: n . D. 1747. 


The pounds power of their Neper's logarithm be 
Equal that logarithm power of ſhillings left me, 

From myſtic words, artiſts, the truth extract, 
And tell what is 5 legacy exact. 


- 
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Anſwired by My. John Turner. 
Put # = the 1 rw Eee, chen N te 


NE . 
queſtion; or putting b = 2. 0 Ne. JL IV = =0 x 


common logarithms 3 ao . x = 15.615 = 
15 J. 125. n 


Here ſeems to be à miſtake either in Wee or anſwering the the 

queſtion, for if the Ne tian logarithms. are to be uſed, then 

ns 615 is notthe value of x, for its ts logarithm, Which is 1. ,1935420 
raiſed to the 15. $156hs power, will not be equal to 312-7, 

ried 2 3 2238 eq SE $5488: Ir N 

we ule the hy ogari n. 613, 'v 

3 Nc. Snacks 15.67 8th —＋ dees be equal to 

raiſed to the 2,748, &c. power 3 but a8 the data in the 
fon reftrits the anſwer to the former | Mr. T 


ner's ſolution appears for this reaſon to be de N 
Quest CCXCIV. M. Bulman. L. D. 1747. 
8 r 


ve. 


LI — 


75 roidal ullage lies vpe ound with the bing upper- 
moſt, from whence to ae Ab 4 (Which i is era the 
height of the upper ends caſk) 8 9 its diagonal 
either way from the bung re int ay 55 inches, its ul- 
lage is a maximum, ob "he eee d. aſl end l, 
brother gaugers ? 
mee eren 35 22 7 Weider 
al an dig 18 = 04-543; 114; 44 
1 315! | tot e SS | 
” * 1 
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Fe aer n . Heath, 


As the contained liquor al- E 
ways bears a proportion con- | | 
fiderably a3: 1 — the ya... H 2 _ = \ ' 
cuity, in the ſeveral vari 8 7 | N. 
of the form of the caſk ( T n 
ſuppoſing bur 2 to 1) the great- H 
er the vacuity, the greater will | | 
be the quantity of liquor; and — 8 85 


conſequently the ſum of both. | G 
therefore, when the ul 


maximum the whole c wil 'be Ub a maximum, Eirlt, to find 
the content of the ſ idal fruſtrum s??? 


Let : T T, the trans; 5 B G, the'conj}.of gener. ellipſis; 
and CL? By property of the curve 7e: b:: 7 <a 


22 * x + 
TJ = HL. conſ. f — 7 =QHD= ll one 
ALLE IL 4 = flux. frat. BS DRB. 


6 e de Auene 5 * TS ©; in which fob- 
ſtituting for tt, we have ZZ x 7947 = the content BG D HB, | 


which holds true hen it is the ſegment or fruſt. of a ſphere. 
Theorem. Multiply the length of any ſpheroidal caſk into the ſum 


of twice the ſquare of the bung diam. added to the ſquare” 85 5 


head diam. and that product multiplied by, 2618 will gi 


content in inches; or divided inſtead b 1077. 158, or #82; 5 7 
will give the content in ale or wine or multiply 1422 
by ,00092837 or ,0011 343, Kc. 
N. B. If x be put for T L, then the flux. ſegment DT H 
pee, THEE whoſe Avent gives the ſame theorem as above, 


for the content. Now, if B, I= BD, and x be put = 
Dm; then x — r head dim, x + c = bung da, 208 
Wen = leng. 


= — — were te w_— 


s Tu DIA Revosirony; on, 
S leng. caſk, and 4 = = the content, a 
| 132223 Dior 4 
maximum. In flux. and M + ＋ zr Gd 
+ 2c d*, where x = 44 1615. Whenre, head d. 35.1515; 
'bungyt; e length 65.567 inches, and content 419.312 
a. gallons. ” Again, put * = B the ſection or ſurface of ülſage 
H #H, is an. Alipſis, whoſe confi rund C being 
. ̃— ˙—— — + USL} HOT, N 
"3,6 RR e eee 
*, and 2 =* L = trans. axis. The area ſection is 


* 


*, and flux, Segment HB HFS xbr=x5, 


Lt} AAAS! © ab ©; A N 
whoſe fluent 4 * X 5 "TP its content (which when I = z 


2 {Thaw eff — . k L 4 ici 811 , E T- | 
* , r 0 
| becomes — * ＋ 7 for the ſpherical ſegment, as the other 


ſegment ® becomes g x #* — 4, proved alſo in Diary, p. 45, 


Fo. e - * Y 160 9 2 ; 2 EP 
+1747); But by the above, . VEERAE $744207 3. whence 

the content of the fruſtrum or ſegment HB H = 34.99 ) gallons; 
conſequently 384.322 A. G. ot liquor remain in caſk, 


Q. E. F. 1 ö ; 


_ . This queſtion. is-improperly propoſed, for the ullage of a-caſk 
Pe A tA the quantity of liquor left — hay is 
drawn off, and therefore to ſay the ullage is a maximum when 
the content is ſo, is abſurd. . Mr, Heath's ſolution determines the 
dimenſions of the required caſk. when its contents is the greateſt 
poſſible, and ſo far the anſwer is right; but with regard to that 
part of it which precedes the algebraical inveſtigation, and relates 
to the ſuppoſed proportion of 2 to 1, &c. it is abſolutely nonſenſe. 


4 


— 


2 1 


» 


Gubin CCRCV. By Mr. Chriſtophet Maſon, L. D. 1947. - 


In an evening lately, hearing the noiſe of guns at a ſmall diſ- 
tance off at ſea, I ſtrait repaired to the ſtrand,” where I lbomed-a 
man of war's tender giving chace to a French privateer; I per- 
ceivedl a flaſh of a gun from the tender 8 W by 8, at 33 hall f. 
conds of time heard the report t eight min. after 1 obſerved ano- 
ther flaſh at 8 8 W from the fame, and at 25 half ſeconds head 
the report. The chaſe kept her courſe, making equal way; in 
35 minutes more was drove onſhore, being but two minutes of 
time a-head of the tender. What was the bearing and diſtance 
— my ſtation, the tender, and pilfering paltroon when 


Anſwered by Mr. T. Cowper. 


Let D and T be the 
places of the tender at 
the firſt and ſecoſd ob- 
ſe * tand P the 
plc tender and pri- 
vateer when the latter is 
— and S the 4 

ion of the obſerver. 
| the queſtion 4TSD= | 
11%, 15. and ſound mov. A 8 
ing 1142 feet per ſecond, $.D = 18843 feet; and 8 T = 14276 
wheace by trigon. T DS 5586, and 4 8 Lr 41%. 9 4; now, 
the interval between the firſt and ſecond flaſhes at D, and T, be- 


A 


ang 8. 16” „ and from the flaſh zt T, *till the privateer was 
rove aſhore at P, by the tend. at , 35”. 12” 2; by proportion 
el motion, I 7, will be found 23765, 225 and P i350 0h feet. 
Whence 4 0 8 = boi. 31.7 the bearing of the tender, about 
EK by S; diſt. S # = 3.04061 miles; alſo the 4 8 SP = 84. 10. 
<e"pciveecr'y. hearing, about E 2 8, dilt. SP & 3.2514 miles, 
required, | F 


—— o—_— * 2 
f CI 14 0 rien 


2 - = 
- * ® * 973 , 5 9 — * 2 


£ 4 bw S % , ” * 4 " , 9 * + \ N (| ' 4 1 4 © " '2 bs \ 3 5 
$3 The 
1 Ss 3 4 
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- The Prize Quietiin. By My. Bamfield, L. D. 1747. 


7a the diameter of Syſiphus's eflindrical ſtone be two feet, 
which he continually rolls upon the ſurface of a ſemi. | qa 
mountaid, half a mile high; Quere, what ſpace will a f 

-the:convex ſurface of that ſtone travel thro? in rolling directly op 
and down the ſaid mountain t And what will be the time of its 
ee ac te by the force of gravity ? 1 | 


”. 


a 6b th 2 


Let MD be the perp. to 
the epicycloid A M n, and Pol r 
n d another perp. ſuppofed — Ne B 6 
infinitely near the former; NM | N 
then the concentric arches E > Wo 
M3, m c, being deſcribed 7/7 - * 
from the centre D, of the » W 
immoveable circle; the . 70k bone 4 * 
_ Cb, Cc, of the u E v 
one, wi be re- BE! * 8. 1 
ſpeAt dy = Mo, mn. | V 
From he centre à (the "RET pen 14 md, touch 
the evolute) deſcribe the ſmall arch ; and — ſmall right lines | 
be, ce, being conſidered as ſmall arches, deſeribed from their 
reſpeclive centres A. and C; the ſmall right angled 4s B ce. 
vo, will be ſim. and equal; bc being =n 0, and ce=nv; *% 
Ce zds : LA: De. But du Der c Ce And 
calliag AC, 221 CD, d= rant AB, 5 we get 


ADL BYTET: 


2 3 ;/ now, ap TEES. (ud) : ner 


the fluxion of the epicycloidijthe Awent thereof is 322 SD 
algo throgh: on the convex ſurface of the ſtone 
eee 


0 
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&c, conſequently 8.00304, &c. feet is the whole ſpace deſcribed 
at each revolution, and the ſtone revolving exactiy 1320 times, 
going up and down the mountain, the whole ſpace gone ous 
y the, ſpot, will be 10564 fret, or 2.00075, &c. miles, 
moving the ſtone to the next point from the vertex, the gravity: / 
will make it deſcend along the ſide of the mountain, *till its veſo - 
city, in an horizontal direction, is the greateſt it can acquire. 
when it will fly off, and deſcend. to the bottom, in the curve of- 
a parabola. Putting @ = 2640 feet, a ſpace perp. deſcended in 


the firſt ſecond of time, then 5* : 25:*x*:25* the yelo- 
city in the curve, which is to the velocity in an horizontal di- 


| rection, as the tangent to the ordinate — 17222 


2. ge the velocity in a direftion parallel to. the 
borizon, whale fluxion reduced is x*— EZ += = 0, wheres = 


2a, the diſtance deſcended when the ſtone ceaſes to touch the 
mountain. . 


8 4 80 : 4 
3 | A TE” * ho 
- fluent ig r * hyperbolical logarithm æ&3 + TTY X 


r U 22 eee 
Fat TL 3·2.4. 25 c. = 3 ¹ (when 2. 7129 
It to which 6“: 18%ͤ „ëthe time of deſcendin through the para- 
bolical arch, be added; the ſum is 25” : 18/77, the whole time of 
deſcent 3 and the ſtone will fall 326 feet from the foot 
the mount ER Farioun abuts s ad chi foide emer, -: | 
Mr. Stone obſerves in his Mathematical Dictionary, that * as = 
© fem. diam. reſting circle : ſum diameters of both circles : : dou- | | 
ble fine of half the arc, touching the circle at reſt: length of | 
ide part of the epicycloid deſcrib@by'a point in the revolving” _ 6 | 
circle; if upon the conyexity of the reſting circle. But if * | 

SN a ere 2 


$5382 


\\ 


50d Tur DIAA TAN R:rosirony; on, 


oh, conesvjty; as ſem. diam; reſting circle, to. the diene of 
: diameters of the touching circle. 
a ſemi-revolyr' on, 190 of the moving circle touch'd the 
ci at reſt ;- the double fine of its half arc = 2 (its rad. being, 
7 49-: 5282 272: 4001515, &c. = half the epicy- 
ve, AS before. 
icho'as Dixon ſent vs (frpm: cor, 2. prop. 49. lib. 7. 
PROD Newtonian.) the ſame proportigns, who gave the ſpace 
run through by the ſpot 10564 fect.; computing it from 1320 re- 
vdlotions of the ſtane. Our ingenious correſpoiidenr,. f. Aſh, 
gave the fluxion and fluent ot the curve, by two ee me- 
83 confirming 1 the truth of the above ſolutio He refers to- 
r. Stone's Fluxions-{p, 127. cor. i.) in his- t and beſt me · 


thod ;. finding the fluent: of the ſem. curve — 2 rad. 
reſting oircle, a tadius of the moving circle; and x = 2 vari- 
able rd, till it becomes diam. moviog'circde, or 2 2. 
: fo 3 
Queſtion. CCXCVI. By Mr: Heath. L. p. 1701 


Wich guineas.and moidores the feweſt, which way 
Three hundred and forty one pounds can . pay ?” 


If pay'd ev'ry;way. will admit of, what 9 
Do the pieces * to ?—— Mr red come... 


Alena by Me „enn Tüte of Heath; mar Wakefield 


kv is evident, that wich! the number of pounds printed (b mig 
take) the queſtion is ĩmpoſſibſe; but ſuppofing 351 J. in (8s 
the author informs me of) inſtead of 341, it is = anſwered. 


Par x = Nt of zune, 5 N= mattes == r iys 


9 +; Sy r . 5, 


conſequ.. which moſt. be * number: Whine 22, ors 1 Ts: 


ut ai eric 305: . 
a-whole number; conſequentlyithe leaſt value of. #== 9, whence 
3 = 253, whoſe ſum i 262. the leaſt number of pieces becauſe 
there ate talen the moſt moidores, except paying the whole with 
dec. 1115 e = 90 and — aby fublke. ; - 


by. | 
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en e greaceſt uf of m = 37 wha @ yo 33 guio; and 
Are 8 the ＋ ieces. The firſt term of an 


ith, prog. being 9 (a, the lalt 335 (5), and the difference 9 
ca it*is evident; then the num. terms KE 37, the 


ways to pay the ſum of 35 T 1. which being tines takety in 
12987 — 4 to Mr. Heath, 5 
N. B. The intermediate numbers are found by continually add- n 
E "oy Fat ite payments from the moidores; there 
be but 36 ways, ment ans moidore is not he 
mitted. 2. E. F. 2 


| 'Woehien COXCVIT. Ame Lb. n 
- To find the leaſt number of 2 which being divided by-- 


a roman and x reſpaſtively; . ſhall "na 5.403 2. and 2 ee 


= MAI MF Till 


Iris a maxim, that whole numbers added to, ſubtracted ns | 
or multiplied into whole numbers, ſhall produce whole numbers: 

n which fundamentals theſe kind of-queſtions. are naturally re- 
Wives ved; though I have not ſeen the method clearly explained. 


— then * 85 vor $5. £32) Bide EA 


| PRE 5 a whole numb. and by bauen in 1 ſceond 4 


5 number for the value of. x; See a Wh. num. 


2 == = n; a h. num. and m 22 5 — 1, which ſubſtituted 
for m, in the firſt value of a, is * 30 ni for che ſecond. vas 
le; *%? 2. by ſubft. is the value of 3d aum. and y-. 


Dina e =a wh. nut. In Nn _ 


| ate echt 40 wh, bank, Bs io | 
whole | 


I 
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whole num. . is 4 Wh. num. (firſt ſuppos d) * ſubſtituting 
againſt ad value of x in the gth wh. num. —— =15#—1 a 


2 num. fo that x 30 * — 1 is the ara value, after aſ- 

ſuming u = 2, by which the leaſt value o 

© Mr: Richard Gibbons, of Plymouth, has ſhewn an he method | 
of finding the leaſt number only, to anſwer theſe kind of queſtions. 
For he bbſerve that * e 3 is x. mr | 
which being divided re vely by 6, 5, 4, will leave na 
remainder ; and therefore 720 — 1 = yy will leave the nay 
remainders, of 1 lefs than each factor. But 4 being a-ſquare- of - 
2, and 6 a multiple of 2 and 37. * 3X 2X5: 1 | 
the leaſt numb. required. * 

oo Flitcon has made exattly the ſame obſervation ups al alſo 

Mr. James Terey of Portſmouth. 

Mr. Farrer gives x 609 — 1, An whole number, a 
for the general value of xz which it ſeems is according to Mr. 
Robinſon's method: but the next value of x to 59 is 89. which 
Mr. Farrer's equation does not find, and therefore: not 8 as is 
| . Wen. 


' y 15 Bo - 
uus: CCXOVIM, By Mb. John Turner: L. b. 94h. 


What is the day of the month, and hour af the day at Rocheſ- 
ter, in Kent, (at Which time a couple are to be married this year) 


when the degrees of time noon, to the degrees of time from 
ſun-riſe, are in the b n. of 3 to 1, In ie reſpeQive fines 
of thoſe degrees i in che properrion of 9 to 71 

Anſwered by Mr. Nich. Farrer. 


e 
non. By qui 9. : 4 :: 3% 4m beace a 


433012 =S. „* he 3% 49 => 42780 2 8. | 
19 10 2 55 iP, ? 54 time. Hence the —— be- 
wh, 27 PR, . © riſes 5 b. 9 2%. Aſcen- 
ons diff. = 129-38/.8/7. Lat. Rocheſter 31 4, from which 
chef's de ieren f.. 55% anlycriog 0 April 4th, or cg 
- . F. | 
' | Weſton © 


0 
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* | Queſtion COXCIX. | By Mis Menlove.' L. D. 1546. 


All the different ways poſſible in which a gentleman. cap place 
his ſervants, combining them by 1, 2, 3, &c. at a. time, are 
960799 what number of ſervants does he SP. 2 


Anſwered 15 Mr. cn 


Let # number of ſervants, then by Stone's Mathematicat 
* + Lo | it! oy 
DiQionary, . g 960799- all the poſſible variations” of 
the ſervants; which equation ſolved # 227 ervuns ena, 

E. F. 
Mr. Turner ſalved the ſame, referring. to Wallus's Element 
Matheſcos, P. 305, — | 1 


nme CCC. By My. Bulman. L. D. 1. 1 2 


hree to tuo, and bottom, « tub'e width I've found, 
ven yards the „ as it ſtands on the ground, 


With its gallons the moſt, but in regions below, + 
Where twill take in three more, brocher conjures, ſhow, | 


* James Tere of te 


Let CBS 0 A, AB=x, then cbt per queſtion, 
aloBE= z x; then V= = CE. Now » x XV i 
which is as the content mu eee maximum i Cee and 


duced x = d x = 6,858571279 yards = AB, D 


4.5 2200651 C E = 4. 04145188 yards. The — in i ak 
po / 6 whe = 17383, 21448, Kc. But to hold 3 gallons 


$0B antes ere camaiing 3 allo. 2 


- 


\\ 


——— A F=F B= 6. By a theo- 


71 locity 
in 4; = the required velocity. 


Will be = (being r as 


„% Tur DIAAIANX RETOSHTO RI on, 


598 Kc. X 3847 = 
3125 89.1 in aan LP | 
35.9 * z.= 346309367, where z 
— oog 168248 yards. The dia- 
meter of which ſphere is equal to 5 

11980. 4108 11, &c. yards. Conſe- een ee res 
quently, it the brim of the tub bale + —_ 205405 yards from 
the earth's cos. it on 15 80 3 goes more. Q. E. F. 


Sue cl ih Rodomonrado. . 1740. 


Whats the Jeaſt of. velocity with-which-an iron; ball of 
12 pounds weight. mult be projected from the ſurface of bb our earth, 
at an ers of 40? elevarion, whereby ic ſuall not retum? 


* x5: Sade bythe adler J. Lande 5 wy 7 Peterborough. 


Let e be the earth's centre, car 3 
the ſurface, a h the projedtile's | | 
pals ye hp df its trajetory! - 

Suppoſe cd, e f indefinitely near 

each other, (998 ae e e . cy 
peo Oo 3 52 

435 „ * 3 2 Yb 


Ha the — 
e in by _ 


Then, the eee arcade. wot) 


ſhelquare of the Gi cefrom the . 
8 c force to . ab 


4 * 


7 S this retarding force drawn. into Ne. of the | 
e amen rn of th yt mill = 


E therafore « 6.5 and dhe fluent = :-But io 6, 


2 | I 7 | . 
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(e being = x, and x = 4) the corrected fluent gives „ = 
* = 7t bz Fe-T. After an infinite Time, ill be in- 
finicely great, and ar —24d+ 20 be—! tafinitely ſmall ; and 
theretare may be put = ©, in which equation @ is gothing in re- 
ſpect of the value of x; and therefore =.=y 2a 4. Hence, with 
out regard to the angle of direction, if a body be projefted from 
the earch's ſurface, in any direction whatever above the hotizon, 
with ſuch a velocity as will carry it aboye 7 miles per ſecond, it 
will never cum, dE. 


duet CCCIE- By Mr. Landen. L. D. 7483 
If an infinite number of perpendiculars be let fall from one end 
of the diameter of a ſemi · circle, upon an, infinite number of tan - 
gents drawn about it, and a curve paſſes through all thoſe angu- 
lar points, What will be that length of the curve? The: atea of che 
ſpace included betwixt it and the ſemi- circle? With the dimen- 
ſions of the greateſt ordinate,” when che ſaid diameter is = 20 


Anſwered by the Propeſer. 


Tong 7 nn iA 22387 nan £3V 515 al 
arch pe, and the fluxion of the curve =v/ 3x "== the flu · 
aa Yd LISA SS hl 124. YH 2 5 v.24 —s y 6+] My 
ent of which corredted is 4 1 
S n Die * 
ngth of the curve; h | 
When'#==2 6, in the pre- 
ſent caſe, is equal to twice 


* 
- 


| . 
* 9 
U 4 * , 9 K # 
* . 


_—_ = @Y, VAC: — Lat . 
"$566, 0059 en enn, e 


| 506 Tits DAs 1 'On 


8. 
| ber x (0p = ee : = the fluxion Ts Ds 


who fluent, by Mr. Cotes's 6th — or Mr. Emerſon's 10th 
and 1 th forms, is 2 c @* „ arch of a circle whoſe radius 2, 


and natural bar V, minus the, far 3 0 K worn + 


— Ar Aud dagkt, in the preſent caſe = 2 X area of 
on ſemi circle, when x= 2 4, conſequently the "_ A p ?D A 
= quadrant A, CAE 78 54 inches. 
Tor | the great ordinate; The propdetioncis 6: Viaz—A 


* e S = any ordioate., ries: Buxinn. is mda r o, 


gives HS I.a= 15, which _ſubltifyred. for x in the expreſſion of 
the ordinate above, deen * will be = -greareſt ordinate i in 


A te here 6 2 10) it becomes 12-9503 


w 


Repoſitory Remark. 


Phe beet is this curious-and elegant ſolution. may be further 
Aluſtrared thus: Produce. the tangents g, and diameter D A, to 
meet in T. and draw the cord A the angle at T 2 A BC, 
_ Wh Tt Mild at BG; ny AIDS 
BCS 2 T1rA+Z2 BC, conſequently-4. AB = 
| Fy a, and by redforr l arp a . Ap A f. 


In curves, -whoſe ord nates are referred to a center or nt, 
8 
| the fluxion of che curve "will | univerſsly be expreſſed by 15 * - 


ine floxion of chearca, by Z=, whete 5 reprefents 1 ord 
| te, and x the arch of 4 circle (intercepted. between the bounding 
rdinates of the curye) NS * 25 central point with any 


E 7 and 223 impſon's 
juxions P whence,” b Finke — pekte 16 2 the 


E and area . when Properly correted, be as above 


1 
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© Queſtion CCCIN. By Upnorenſs: L. D. 1748. 


Obſerving a horſe tied to feed in a gentleman's park, with one 
en of à rope to his fore foor, and tte other end to one of the 
circular iron rails, incloſing a pond, the circumference of whicly 
rails being 162 yards, equal to the length of the 1 what 
_ of Dy ar moſt, "00 the worſe r n 


Anſwered ty Mr. Heath. 


Let all the rope be wrapt round che ra'ls of the pond v 094 t v, 
and the horſe begin to move, or unwrap h's rope from v (where 
it is fixed) in the track of v 
FGHIFE UI then the ſpace 
FGHIF, deducting the 
pond's area, is the greateſt be 
can feed. When his rope is 
completely unwrapt at G., he 
deſcribes the fem. circle GHl, 
with rad. v = 160 yards, 1 
the area of which = 40212.48 
yards ſquare. Then he begins 
to his rope round the 
rails the contrary. way to the. 
former winding ; deſcribing the 
track I F v, ſimilar and equal p 

to the track vm G F, at pg n of bis rope. 75 Ind 
| th area be' diſcribes, at unwinding, or winding? Put r = Pond's 
= 25 404731 yards, zZ-= any arch of the rails unwound, 
Fs oſe v o Son, and z its fluxion = op; now, little ſectot r 0p 
is the fluxion or next incr. of circular ſpace r v0, as little. ſec- 
tor ↄ 1m (with radii of curvature — pm) is the next increment of 
the ſpace Vo #: both a 


ſay r(y0) (0p) 1 == n, the far of the invelute 
arch vn, whoſe fluent. i is =": 4 Pur or 2 = ES the flux. 


5 * whoſe . en 2 * 1 to 26508 375 


Ttt 2 __ yards 


infinitely little, being im, | 


' 
[] 
| 
} 
| 
| 


i "of 12611 4911 e587 4 iv 
gof Tur Dranran RryosiTORY; On, 

s ſquare,, bein area FG vpe u, when the 
= 1s Colts Born yg "Alſo F/ Te; n 42 yards, 
heſt found by trial and 4-table of logarithms (ſeries and the rever- 
ſion of ſeries being leſs. certain and expeditious): whence, area 
oenmFigpov 9804.2 ſquare yards; whence area G v4 F G 
=17004;117 by ſubſt; to which adding area-#9 F = 1018.58 

ves 18022.69; area G v FG, ae added to 

m. circle G H I make 7627.86 ſquare yards = 15 A. 2 R. 
12 P. And length of the whole track 1507: 96 yards. 
N. B. vn FG G HI 502.656. Q. E 

N. B. Mr. Landen ſent us an exact ſolution by another me- 
chod; which are all the ſolutions wy | 


£4.» 


Queſtion CCCIV. By My. John Turner, 1.5. 1748. 


If the axis of the penumbral cone, falling pon the diſk of 
the earth, makes an angle with the earth's diameter at the ſurface 


3 of 24%. (the angle of the cone's vertex being 32”. 46%.) and from 


a point in that axis, at the diſtance of 38.5 ſem. diameters of the 
earth from the vertex, it is 64 ſem. diameters to theearth's centre, 
* * r e RO mad; 
w | 


ibs. ben 


eee by the Rev, Ms Baker. er 
I. "Lo the ee le C ere is ene, and C 1 
Ser ſmi-ury weve * Lee rue Ion 5 | 
uſt In de the wang Tc Cy, 7-0 
87. 5 — — above j whence 
78 692.9 V = 22,4987; 
now, £- OY tes. 167 vg | 
= 119, he Z. CVD 56 
UE In the ang . 
| 2 triangles cvD and 
8 2424 _— 
EB; wid CT 05 LITER 
above; hence £ 5 d ; 
"Nom C A=81%12, whic A Mö 


© pf 


224011 %. ode £8 6, a4 © 4. & 
MaTHEMATICAL RronstEiR. 


1 e 509 
ed together gives 91 117 S arch DO + atche A, the 2 | 
of the carth's ſurface included in the penumbral ſhadow, Q. E F. 
In the above anſwer it ſhould have been mentioned that C * 
falls perpendicularly upon Vs, and then the ſolution to the 
queſtion (when conſidered only in plano) would have appeared: 
very evident; but it was rather injudicious to refer it to the pe- 


numbral ſhadew, as the quantity of the earth's ſurface included! 
therein is not determined by the inveſtigation, 


1 


Queſtion CCCV. By Mr. John Hampſon. L., D. 1748. 
Required to find three ſuch fraftional numbers, that when- 
each is leſſened by the cube of their ſum, three cube numbers 


Anſwered by Mr. Landen. | 
| | This gentleman puts zy for the 1ſt number; 2 x for the 2d; and: 
z v for the 3d, p* for the ſum of the three, 2 5 for the fide of the 
vit cube, z r for the ſide of the 2d, and zqthe fide of the gd, 
and ſo proceeds to equations; from whence, in a curious manner, 
he determines the three numbers 5 55 =, and 5, But we: 
muſt reſerve his method (ſays-the author) for more room 
than we have at preſent. 2 ſs 


Mr. Farrer informs us, that this queſtion was taken from Br | 


ker's Algebra, where the ſolution may be ſeen at large. 
Mr. Hamſon's numbers are the ſame with thoſe above. 


For a general method of inveſtigation, ſee the Repoſitory ſo- 


lution, p. 81. 
Quien CCCVI. By Roſamond. L., D. 1748. 


To find two (or more ſuch pair of amiable, but unequal) num+ - 
bers, that each ſhall be mutually equal to the ſum of the aliquot 
parts of che other? and alſo to find the leaſt number, whoſe al- 


quot parts ſummed up, ſhall exceed it-by- 7? 
| Anſwered 


- 


' 
| 
( 
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_ . Anſwered by Mr. Landen. 5 


put 4 for one of the amiable numbers, and 4 2 for the 
other, x, y and 2 being primes: we ſhall have 7+ 2x 42, 
472 —7 | % | 1652 — 48 
r eee and 4x = ＋ 7 ah 
hence ⁊ = 3 + 5 Nov taking y 2 55 2 will be Ll, and x 
A 4 2 28, and 452 220, the firſt and leaſt amiable 
Pair. «Pf | 173% 
This gentleman proceeds in a new method of ſubſtitution 
(ſhewing the detect of the pretent method) and finds 18416 and 
17296 the next amiable pair, ard 9437056 and 9.63584 for a 
third amiable; pair. And then gives this general rule: If 2* (n 
being an affirmative integer) de taken ſuch, that 3 x 2*: 
„ 6 , and 18 X"2**: — x be primes, then 


4 


2 K 18 X 2**: — 1 ſhall be an amiable number; and 
— —————— — — 
2 g K 2 -& N 2: — 1 its amiable correſpondent 
or partner. e | 
N. B. Mr. Stone's theorem, in his Mathematical Dictionary, 
for finding amiable numbers, is erroneous. The above true rule 
is ſaid, by Mr. Landen, to be firſt ſhewn by the famous Deſcartes, 
be ſame ingenious gentleman proceeds to the ſolution of the 
d part of the queſtion, putting 4 x* equal the number ſought, 
being a prime, and m an affirmative integer. ' - 7 
7 Te . +; 7.x*-* + 3x is the ſum of its aliquot 
parts, which muſt be='4 x" + 7. Therefore & — 7. — 7x"... 
1 OFT nes ly $414 1663-44-20 W070 433% 
F078 . o. Whence * —8 x52 +7 o. 
© Herein, if » = 2. * will = 7. |Whence 4 & 5* 1g the leaſt 
whole nember, whoſe aliquot parts ſummed up Thall exceed it 


Wy J. Landen. 


1 7 - * 
7 0 
9 4 - 89 ” 1 - * 1 * * @ & — - * 
CY 


Repaſiy 


| i WISE ba RES \ 
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| Repoſitory Solution. 7 2 


By taking 4 * and 4 2 for the required numbers, we have 
I, 4, x, 2, 2X and 1, 2, 4, 4), 42, 29, 2 2, y 2, 2, Y, 2 2, 
for the teſpective aliquot parts of 4 x and 45 23 the ſum of the 
former is 7 + 3 x, and that of the latter equal to 7 ＋ 35 2+ 
75772. Hence theſe equations 7 + 3x = 47, and 2 + 
3yz+7y3y+72=4x, conſequently we have, after due re- 
duction, i 2, or 2 : = In this equation the leaſt 
value that can be aſſumed for y, muſt be 3, otherwiſe'z will be 
negative; therefore, taking y=5, 2 will become 11, and 
4 y 3= 220, whence we get 4x = 284. a | 

If 16 x and 1654 bad been aſſumed for the required numbers, 
inſtead of the former values 4 x and 45 z, then by the ſame ſort 
of proceſs as before, 16% 2 would have been found equal to 
17296, and 16x = 18416, the next pair of amiable numbers, 
whoſe alternate aliquot 12 are 1, 2, 4, 16, 1151, 2302, 4604, 
9208, and 1, 2, 4, 8, 16, 23, 46, 47, 92, 94, 184, 188, 
368, $76, 752, 1081, 2162, 4324, 8648; - their total ſums 
equal to 17296 and 18416 reſpeCtively, 

With regard ta the latter part of the queſtion, put 4 % for the 
required number, then 7 + 7 x +- 3 xx is the ſum of the aliquot 
parts of 4%, hence 7 x + 3 = 4x x per" queſtion, conſe- 
quently x = 7 and 4% = 196 the number ſoughs., - 
7 1 * = 4 pin oh E „ 239 


1 ® 
, - 


aber . , . gg % Manat ods ogy” 
Auction CCCVII. By M.. Heath. LD. 1748. of 
If the long diſputed vine money, between the officers of tha 
ſhips Centurion and Glouceſter, had been divided in the propor- 
tion of two numbers (cach of which being raiſed to a power ex- 
preſſed by the natural logarithm of the other, ſhall be equal to- 
the ſum, and. difference: of thoſe numbers), what would be 
the odds of advantage allotted. to Lord Anſon's officers be- 


longing io the ſaid ſhip the Centurion? 


e - — 
+7 4% 
+ =y 1 . % % b 
o * 


Anfeeret 


\ 
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Anfwered by Mr. Heath . 


vo e 
Inſtead of the proportional numb: — to the power expreſsd 
by the natural logarithm of the other, it ſhould have brenl ex- 
prels'd root extracted. ot each proportional number rais d. to. a 
tes enpreſs'd. * by. the * = * mn. Then 


7 — * 7 : 
2 


* * 


3 
Penig « and # fr e i * EY, =g— 


25 which reduce to x ee „ and ꝝ => and if = 
z,X 6 og © 

2.3025 &c. Then 2 „ and 2:="F n 4 whence 

by the Av of common lagarithms (performing beyond the arr 

ſeries) x = 3-8761, and z = 2.1292 fere. And hence the 

odds of e 5 8 3 to k. As the queſ- 


tion was ex rad 1 z, and = =xX—2, where, if 
* o, ouceſter's et of prize money, in the firſt equation, 
then x 1 Fe ſame tion will have an impoſſible. value for the 
Centurion's let. © Q. E. F.—— We thank Mr, Farrer for his ob- 
A vation on this qdeſtion 3 Fam being alvays, welcome to us. 


w Jar: wn i 8 


Queſtion CCOV IN. By Mr Laden LD. 0778. 


13 a ball of heavy metal 1 pins horizons 
tal plane, of an indefinite — round which end let the plane 
de made to revolve do s, with ſuch an uniform motion, 


that the angle of inclina y — increaſe at any given rate: it is 
_— red to find what length the ball will deſcend along. the plane, 
it acquires ſuch a velocity as will cauſe i it co fy of and 
Nn "a 922 err. 
« N . 4 
eee u. Landes, the Propeſer | 
e of the ball, in a direction to the ho- 


rixon is the can ire by ſuch a deſcent, the ball will 
— a portion 2 — 


fly off, and a, to which the plane, 
at that inſtant of time, all be ne a — To find the ſaid >. 23% 


| W meaſured 14 


5 


— ͤ ͤ —— 
fore1::VI—zx=X I—yi--x: 
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the arch of a circle, whoſe rad. i; A = 323 feet, the abſolute 
force of gravity, computed by the velocity generated in a ſecond, 
x S. of 4 of inclination ; rad. being = 1. The force of gra- 


vity to accelerate the motion of the ball along the plane= Ax; 


the abſolute gravity being to the relative gravity of the deſcend- 
ing ball, as rad: to S. 4 of inclination. The fluxion of the-ye- 


i r A 
-locity along the plane = —+ 9D. bc the accelerating 
force drawn. into the fluxion of the time. The fluent of which cor- 


A 


— 4A 
rected is I X I- ix verſed. ſine of the plane's incli- 


nation, for the velocity itſelf”; but this velocity is to the velocity 
in a horizontal direction as rad. to coſ. angle of inclination. There - 


A 


— — 
7 XVI — c —iI— KA the 


velocity of the ball in the ſaid direction: the fluxion of which be- 
ing made = o, and reduced x = y/7, the S. C. of inclination, 


' when the ball quits the plane. To find the length then deſeented by 


A 
the ball along the plane. Multiply the velocity = 1 


by . flux. of time, and we have KA I xXx 


| the fluxion of the ſaid length, whoſe fluent is Ax excels of the © 


- 


arch of a'circle (rad. being unity) above it's ſine x 3 which whe 
« = VT, will be the length required. - | 
Cor. 1. The velocity of the ball along the plane, as its becom- 


ing inclined in any given angle, is directly as the time it has been 


ia motion; or reciprocally as the angular velocity of the plane. 


Cor. 2. The length deſcended by the ball, along the plane, at 
its becoming inclined in any given 4, will be directſy as the 
ſquare of the time it has been in motion, . or reciprocally as the 
ſquare of the angular velocity of the plane. 4 | 

Cor. 3. The ball will quit the plane when its angle of inclins- 
tion becomes equal to 60, let the uniform angulat velocity, and 


the force of gravity be what they will. 


* — ne p 
 Vuyu | Repojitory 


5% TAT Dianian RepostTORYy On, 


Repoſitory Solution. 

Let ODP be any indefinite poſition of the revolving line or 
rod, and D the correſponding poſition of the deſcending ball of 
metal. Moreover, ſuppoſing ACK to be the circumference of 
a Circle deſcribed from the centre O, with the radius OC = x, 
let the uniform angular velocity of the rod, in the arch A C K be 
_ denoted by 6, alſo let v repreſent the celerity of the ball in the 
direction ODP. Call OD, x, A C, , and let C B perpendi- 
cular to H O the horizontal line, be put = y. Then it will be as 
1:x 5b: +x the paracentric velocity of the body at D, whoſe 
ſquare divided by the diſtance O D, gives þ þ for the true mea- - 
fure of the centrifugal force ariſing from the revolution of the 
fed, from which che centripetal force, ſuppoſed to be , being 
ſubtracted, leaves .* — w for the true force, whereby the velo- 
city. in the line OP is accelerated. Therefore (by Simpſon's 
Fluxions, p. 243) we have vV=bbxx—wx. And becauſe 
the fluxion of the time may be expreſſed either by = or by ©, we 
have v 28. Let now the H. LAB — 
ratio of the centrifugal force 
in the circle ACK to the 
force n be a8 7 to 1, 
then becauſe þ 5 expounds the 


former of theſe forces, that P 
ef the latter will be repreſent- 


ed by *= and confequetitly the efficacy of the centriperal in the di- 
rection N en the ball will be expreſſed by 
( * 57g) for draw the tangent C T. then CT T Br: 
force in CT: the force in TB; ner 
2 WE 3b CB 
let this be ſubſtituted for win the equation v — wx, 
it becomes v 5 = b e We have already ſhewn that 
„= and therefore v ==>, the fluxion of 2 being conſtant, 

. whence 


— 
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| | ; 2 
whence by ſubſtitution we get & —& 2* = _ — Aſſume 
x=Az + B + Cz &c. and for y take its equil a — 28 + 


&c. (ſee p. 501 Simpſon's Fluxions) then e 


2.3 
o Az 20 B 234-42 C2 (making 3=1) and rd ß A 


aden hd . &c. — An —- B32 — CA . = * 


* — + - &c. — conſequently * into 7 5 4 . Ke. 


yer or: the velocity =: — in the plane is alſo . =.- ” into = - + 
72 = dee. which temas, the angular velocity af the plane 


0 * - + — = kee. to rand 27 which (by corol. 
p- 561, Simpſon': $ F . is the force ſufficient to keep the 


wh" upon the plane, equal to * 4 40 Ke. But the "force af ; 
gravity in a direction perpendicular to the plane (the, 2327 


the body ede repreſented by ucity) is known to be as; 


1—4 725 = &c. From which ewas the quanta found, | 


there reſts wil D &c. for the true preſſute of. the _ body 


e holes by putting of which equal to nothing; æ will be 
found = 0.67715, anſwering to an angle (A OC) of 47 gf 2 


| which angle is therefore the inclination, when the force o rl 


** — upon on the plane. 


» TY OTH 5 -23 


* 99 


©: Queſtion co By Upnorenſn. t 1b. 1745 CT 


* lad tvice a8 much apiece. for: geeſe; u ſhe beid- For 
ducks; A1. as much a piece for ducks, as ſhe paid for 


chickens, which coſt together 11. Us. 4d. 1 ſquares 
of the number ſne bought of 22 we was 326. What number 
of geeſe, ducks and Chickens did wr. a s was the 
e 3 1 


, t 8 . 
vas v2. ranting 412805 = 
%. 
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Auſtvered by Mr. James Terey. 


All the numbers whoſe ſquates equal 326, are eaſily deter- 


mined. 
18. 11 Putting *, , and ꝝ for the number of geeſe, ducks, 


17. 6. 1 and chickens, and v the pence paid for the chickenz then 
15 . 10:1 hamong ſome of thoſe 3 numbers (varied for geeſe, 
14. 11.3 ducks and chickens) 4vx+2vy+v2 = 400; 


14. 9.7 whence v = 2 a whole number; which 


þ3'- 41:6 4* +25+2 
BST 4 
22 G 18. o | 9 Geeſe - Price 28. 1d. 
M Ducks =D 10 | And Ducks of 8:03 
6Chicken ad 8 n each. 


amounting each way to 11. 138, 4d. J * 
| Von CCX. * Hurlothundro., L D. 1748,” 2 
20 4 . 77 8 


What are the odds of battle, or the. tagen probabili fea of 
ſucceſs of two armies going to engage the Chances of each army 
for victory py eve, an "the dif ſum” raiſed*to/a"power 
EX b the differcace railed 10 a power 
a N um of t a e . ** 


Cauot Ann PL iB 221 
ee 55 po irma. wa 8 
*. 9 Raj fed te en „E. ſhould have been expreſs'd root Na 
| NN | 
16 Af = * 02 281 — 8 


. Arp 399.7 . — DD =. e000 
2 v+ 

=v „ and v—y=y 1 where» =,5806, and y=,2590 

very correctly, as may be proved by E table of logarithms; 

which number were not a little curious to determ ne. Hence 
ye r e ton n es let d bf A 

— 1 


e, QOCL, - 5 Mr Afr, 1. b. 1746. el 


A ppider at one co T, of. a ſemicircular pane of la, gay 
-A ia and direkt ah to a fly, ed ro along 0 
curve before him: the fly was 300 from the ſpider at their ſerting 
4 and was taken by him at the — corner; what is the 
= of both their uniform motions 
Anſwered 


7 


* 


former at E, will be expreſſ. 
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Anſwered by Nobody. 

Mr. Farrer ſent us a. ſolution, which was not true. Mr. Lan- 

den ſent us a true method; but the calculus being ſo operoſe. it 
vas not wrought out. And no method appearing to us yet elegant 
enough for a place, it will be next year before we ſhall have time 
to catch the ſolution to this famous ſpider and fly queſtion, The 
ratio of the motion of wh'ch inſects are little different from an 
equality; tho? a certain gentleman makes the motion of the chal- 


ing inſe& loweſt, to overtake the fly. 


Repoſitory Solution. 


Let C AG M be the propoſed circle, and AFM the re- 
| 2 curve; alſo let E and G be any cotemporary poſitions of 
ſpider and fly, and from the center C of the given circle fu 
poſe CG, CE and C F'to be drawn, the laſt of them — 4 
cular to EG. Put CGS, GE = x, 24 and let the 


velocity of the ſpider be denoted by n, and that of the fly by n. 


Then the relative celeriry of the 
latter i in the direction EGK, 
with which it moves from the 


ed by Sa * #, or its equal 
T — j which, taken from 
the — m of the porſoing 


dn 7 
inſect, leaves 1 — . — —= for the GS Hs with which the 


ſpider gains upon the ay, or that wherewith the diſtance ce E G de- 
. n 2 mxEF Er nec x — i > 
ae But CE: E, 1 goa r 
| the velocity with which v5 —.— Conſequently thi the fluxion 
of EG h̃ to that of CE as m — 2. r: 
4 97 2 (che 
fluxions of two quantities being as the true N of their 


1 — ty —_y >=». 
2—3 


increaſe) that is x : Ser i: 5 


mx—my 


Sens Whence we get the following equation * 
| " #5 


* 


- 
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. . maxy 1. . . | 
13 -* D which, by putting - r. and con- 
verting the radical quantity into an infinite ſeries, becomes y x A. 
fe] ine 1 +25 +, Kc. From which, by the 
method of teſolving fluxional equations (ſee Sympſon's Fluxions, 
p. 289 the value of y will be found in terms of x. Whence E F 
* = and CE (e- xy) vill be had in terms of x. But 
half the fluxion of C E-, divided by E F (or its equal 2— 2 | 

is the fluxion of ME (See art 136 of Simpſon's Fluxions) and 
conſequently - _ 5 8 = that of the arch M G, whoſe fluent 
vill conſequently be equal to the arch itſelf; by means whereof 
ME. will likewiſe be given. WA: fo 
It may ſometimes be neceſſary (when the ſeries does not con- 
verge ſufficiently faſt) to find the values of FG and the deſcribed 
arch G B, correſponding to any given value of E G, at two or 
more operations. Thus, ſuppoſing i, c and d to denote any 
three correſponding values of EC, F G and the arch B G, let 
, c+v, and 4 ＋ be three other cotemporary values of 
the ſaid quantities reſpectively. Then by ſubſtituting 5 — z, and 
e v, for x and y reſpectively in the fluxional equation given 
above, we have bx 3214 5 — 22 — 82 — 2 Uf = 
r X12 rabw» zs rabevsy 
putting f V =, and converting the radical quantity into a 
bens) whenee, by redu8tion" and putting Þ—c =g, 12 
b, and ge = l. there ariſes Zü- , 
tvb cc. = 0. 8 n - # ; * z 
From this equation v will be found in terms of z, which value 
being ſuppoſed ſmall, two tetms of the reſulting ſeties will be (af- 
en. "And then, by fubticoing theſe new values of 5 — z; 
and + b, inſtead of x andy in x — . m, and taking the 


fluent, the correſponding value of w will alſo become known. 
And fo we ſhall have three new values of E G,. F G and the arch 
BG, with which the operation may be repeated at pleaſure, and 


* * 
* * 


MATHEMATICAL REGISTER. 519. 
other correſponding values of thoſe quantities may be found by 
the very ſame equation above derived. Fl ; 
Ihe firſt value of E G being = equal to (A B) the chord of 
30 per queſtion, and that of F G equal to the half of it (BD) 
the velocity of the ſpider to that of the fly will be found to. be in 


the ratio of T + * to unity, very near, that is in numbers, 
as 1. 16 to 1. Turner's Math. Exerciſes, p. 77. 


The Prize-Queftion. By Mr. R. Heath. L. D. 1748. 


On. what days of the year does the city of London travel the 

greateſt and leaſt number of miles, by the diurnal and annual mo- 

tion of the earth? And how many miles per day, and alſo per 
hour about noon does it travel, when the days are longeſt and. 
ſhorteſt in that place ? 


Auſwered by Mr. Heath, the Propeſen 


Anno 1748, June 18 d. 10h. 25”. and Dec. 18 d. 1 b. 22. by 
authentic tables the earth was in the aphelion and perihelion. 
points of her orbit, or at the greateſt and leaſt diſtance a O; her 
motion (by deſcribing equa] areas in equal times round him) be- 
ing at thoſe times of aphelion and perihelion, (later by g hours 
than according to Street's tables) the ſloweſt and quickeſt reſpec-. 

tively. 

| By the equation table of the earth's orbit, her true diurnal mo- 
tion round O at coming to aphelion is 57” 12” (earth ng 
variouſly from aphelion to perihelion, and true diurnal motion 
coming to pet ihelion 617 1077 (earth retarding varipuſly from ge- 
rihelion to aphelion) Now allowing 10“ one half ©'s mean pa- 
rallax, or 4. at ©, ſubtende by earth's ſem. diam. then by tti - 
gonom. 19644 earth's fem. ds. is her mean di{L a-© ; being then 
at the conjugate end of her orbit; which diſt, 3 © = length fem. 
tranſverſe. i | 

Mr. Flamſtead's eccentricity of the earth's orbit, or ©*s. focal 
diſt, à centre of her orbit is 1692 ſuch paris as ſem. tranſ. or mean 
diſt. is 100000, conf. 100000 : 1692 : 19644: 332.37 carth's. 
ſem, ds. the O's true diſt. A centre earth's orbit: whence 7 26.37 
and 19311.63 ſem, ds. aje the earth's greateſt and: leaſt t — 

n 
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And by her deſcribing equal - elliptical ſectors, round him each 
day, with the reſpective £8 67 12“ and 61” 10%, as before ob- 
ſerved, the conepoaderir ee arches, which may be conſi- 
dered as circular for a day, will be 332.28 and 343.6 &c. fem. 
* diams. which the earth's centre goes over in 24 hours, when her 
motion is ſloweſt and faſteſt. Wheuce, by allowing the.carth's 
ſem. diam. = to 3967 miles, her cer.tre goes over at faſteſt 56794 
miles per hour, 946 per m nute, and almoſt 16 miles per fecond ! 
an amazing ſwittnc{s! alſo at her ſowelt rate, in aphelion, 54923 
miles per hour, 915 per min, and 15 per ſecond. 

Anno 1748, — 9 d. 10 h. 34 46”, and Dec. 9 d. 21 h. 8“ 
equal time, © enters Cancer and Capricorn, the reſpective mean 
anomalies being then 11 S. 2182715“ and 5 S. 2166“ 28“ 
(by tiadley's and Flamſteed's numbers) whence the proportional 
diſtances of earth à O are 101675 and 98322 reſpectively, and 
thence the true d ſtances 19973 and 19314 earth's ſem. ds. (by 
multiplying by 19644, a conſtant multiplier, and cutting off 5 
fg.) and the-carth's diurnal angular motion round © being 57” 
11“ and 61 9” reſpectively, (by tables of the earth's orbit) to 
the faid radii, conf. the arches. teſpectively moved over by the 

earth's centre, hen the days are longeit and ſhorteſt, are 432,230 
© and 343.554 &c. ſem. diams. of the earth ; nearly equal to her 

loweſt and faſteſt motions as above; ſhe being at thoſe times but 
+a few days from the aphelion and perihelion points. N. B. Anno 
1746. March 19 d. 2 h. 4%, and Sept. 17 d. 17 h. 51” the mean 
anomalies of the earth are teſpectively 9 and 3 . when her 
mean and true places differ the moſt, viz. 1 56/ 20%; about 
© which times ſhe neither accelerates nor retards for lome days. 


. 3 bk & MOISU (1 * . 


"" * * 95:7 #54 . ' | . W F + - * | . 
To find the diſtance travelled over by. a ſpot on the earth's ſurface for 


© "The" earth's radius beating fo ſmall a proportion to her diſt. 3 
E, G, ſhe may be conſidered as revolving forward in the direction of 
2 ſtraight line, for a ſmall interval of time, with a progreſſive 
motion as p, to 1 Totatory, or over 332-2 3 and 343 554 ſera. ds. 
reſpectively, on the wk about the ſolſtices of Cancer and Capri- 
corn; to each of which diſtances gone forward ſhe makes but one 

revolution. e | | Ns 
1 e | | WY, 75 put 
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Put a= EQ; the diam, of a Circle 
*, 2 . 
generating a cycloidal curve, with 
progreſſive Mot. p, and rotatory 13 
x'= XZ m, then o m=vVax—xx per 
circle, And fluxion arch A 0 =. 


; a x 0 601 ax, 8. 
2V/ G && whence s 2 * Jae a (1 7! $7439) 
Dax C 

; == = flux. Coz and flux, om 


„ Aer 48 nen ? - „ 
= , whoſe ſum ===> = flux. O But 


— Wax-xx 


v fluxion =. + fluxion . = fluxion arch CE = x 


xXx—-X 


z of p + 1 —4P. 4" . »+.1* ; — 4 5 


9 ＋ 4. J 2 7 


. 


2 EP * Fat. —4 rr. bg 
mi. X — + _ 9 —— . — 


2. 4 % TW at 2% 22% l 
f of 
+ 2.2.4771; * 4 


| : Lady's Diary, Appendix. 
The poles of the carth S. N. moving nearly parallel, for a 


time, the'carth's centre A is carried with an ue 
in an 4 of 239 30“ with the poles of the Equator Q; and 
the city of London on the ſurface, at L, in the rotatory di- 
rection to A Q, on the ſurface; the diſtance bet wixt the  finifh- 
ing of each revolution being L. L AAS EE KR; eich 
town on the earth's ſurface deſcribing cytloida] curves whoſe baſes 
Nennt 4+ the cicy of London from the earth 
»022059 ſem. diam. being nat. S. co. lat. London 38% 287 (id. 
curve of the tack, D. 1747. p. 20.) Now, ben & = 2:1;4= 
1.244118 earth's ſem. d. , p= 85, and = 35.9 ſere (di- 
vidin 332-230 and 343 554. by 3.905 52 = leſſer circle's/'cir- 
cumference whoſe diam. = a = 2 LI the ſemi cyeloids 166. 12 


and 171.78 fere z whence 332. 24 and 343.56,carth's fem. diam. 


&c. [See Mr. Landen's Buent in our 


E 
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= diſtances travelled by the city of London in 24 hours, when 
the days are longeſt and ſhorteſt : conſequently it travels about 
8 56787 miles per hour, — at thoſe times. 


N. B. This being but in conſequence of theory, thoſe who are 
more curious may rectify the cycloidal curve deſcribed by the 
progreſſive motion of à point on a revolving globe, proceedin; 
uniformly, in a circular or elliptical direction, forward as p, wit 
a rotatory motion as 1, at the ſame time: tho' a real acceleration 
or retardation in either, would perplex the motion ſo, as to ren- 
der the ſolution of the track next to impoſſible. 


The above queſtion being of an unintereſting nature, and its 


ſolution a very miſerable performance, we therefore think that 
neither of them deſerve any further notice. 


Veli CCCXIL. By Mr, Landen, of Peterborough, L. D. 
e 4 3 


two of them ſhall be a, ſquare number. 
1 8 Anfevered by C. Bumpkin. 


4 I } * * „ * - 


not 01. Mikael: a 1 . 
' By a, method of fabſticytion, too tedious: w inſert, he finds 


To find three ſuch numbers that the ſum or difference. of any 


1873432, 2399957 and 2288168, for: the thee numbers, an- 

— — quota. Wr 
N *, * | r\ 4 4 

tin v1 MM | 1a 24t% al PTY 9 


1 * "4 
1 . * 


: N 90 60 - Solubtbii Genn es te 
--Adﬀome 1 LS —2 — 2x9 g A & for the ſquare root 
ol the ſum of the firſt and ſecond number; likewiſe 1 — 3 
16A for the ſquare ot of their ger. 
Then * na theſe quantities, and tak ing Half their ſum and 
allo half their difference, we ſhall have 1/4 2 T — 646 — 6 
+ 24 tf 4-3% and 10# — 4 + C — 24 x? + 109 for the 
tuo firſt:numbers. No let 1434 + 62*— 6x7 — 
3, and 1 — 3x + 6x"þ 643 — 3 x* + x* be reſpectively 
1 | equal 


E333 3 


- 


j 
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equal to the ſquare root of the ſum and difference of the firſt 
and third number, then by ſquaring thoſe quantities and taking 
half their difference, we ſhall have 6 * - 244% — 92 * + 24 
+ 6 for the third required number. Here x may be any 
ſquare number at pleaſure : if we take x = 9, then 4337539232, 
3762939168, and 2433899232 are three ſuch Sy as will fa- 
Kiely the conditions of the queſtion, 


— - 8.5 4 


2 CCCXIII. By the Rev. 1 8 Baker, at Stickney, Lin 
colaſhire. L. D. 1749. . 


A bowl, by is byas, aeſerdes « , exprelied by x; v whoſe 


equation is 29 7 —4 zT +37 ZT In what direction muſt 
the bow! ſtout to fa upon the jack, en 
RI, 
Vi OM 2 


aer by Me. w. bes o Linn EOS 


; 


la che equain 375 4 4475 Fa If we write 


bs 4 WT 


allo for of 203 of, ew n 
8.68245 v* = 272,05 when y = 47; W 
converting feries, 9 = 3,252325, * 
thence & 5,59.909 
0 the tnngent p which is the tne of 
ae. Fg th be Bris poder ng he 
5217 eee * 
r 3 1 
+ Sh Fa"* & 30, WA. e by . | 
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i EFT I 25 P 90833 +4314 + 4 128 
X 1. b 1 B Dir 


* 
10 
= 


x. 


* 2 = > -j 
_, 1 agg 
EATS, —3, (34 e 
4 — 2 879265 &c. the coſine of 280 27/ (nearly) 


| 57 27 ＋ 22 
the angle of direction require C23 | | 
Ibis ſolution was objected to by Mr. Landen (ſee the critical 
remarks, p. 46. L. D. 2505 »ho ſays that the anſwerers to this 
queſtion have abſurdly conſidered the bowl running backwards to 
the point where the ſpiral begins, and calls their ſolutigns erro- 
neous, tho” the p „Mr. Baker, meant that it ſhould do fo, 
and ſolved the qoeſtion himſelf the fame way. Mr. Landen thinks 
it too eaſy a queſtion i in the caſe of drawing a tangent to a curve, 
—— equatic is given, and therefore, cotrecting the fault, 
| es it ſhould be folved by drawing a tangent ro the ſpiral, 
+ the point where it begins, which will make it the more hard: 
and' 870 K is # cafe not taken notice of by authors. He has gone 
thro? part of the ſolution, this way, himſelf. * 
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this particular caſe, dren two fem. circles AE C and BED, 


% 
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on the diameters A C and B D, and the point, of interſection E., 
wiil be che obſerver's ſtation: for then AB: BC. *AD:CD; 
agreeing with tne data; and A B: B CY: AE: KC al CD: 
BC::ED:EB3.e 6. (Vid. Univerſ. Arithm.) -Lerting tall 


the perpend, E e =, and putting x = eC, per property of the 


2cb 225 * 
— =- — NN whoned wax: 2.4 


1 = 12 yards, and ©220-orty and each, of the 


24c- bb 


circle 
C 


ee; of interval 459. 
8 J ſolution to this queſtion was of the like nature. 


1 
1 n : *. 191 4 1 1 


ue c By the Rev. bs. Baker. LD. 1 


'A hare ſers gut 50 yards before . 'grexhound, at, oy 
1 yards pe r ſecond, and continues a ſtrait courſe i in the ſu W 
47 inverſe ratio of the time taken up 1 tunding: the og 
ſets. forward only at the rate of--26-yards per fe and maig : 
tained his pace in the ſubquintuplicate inverſe yg of his time 
ſpent in running: ho far had the dog run when, his ſpeed was | 
cual 0 that of 'the hare f. Alſo when be. was again o near 10 the 
hate as al wrt? we _ Arete dünn ber ?. o ! vns 
w 1 Ni 1 "TA; Nn "2:14 
. vox me Been 85 4 ot 155 rei noun GSA 
STAY We Dur © 
1 aue by he Rev. Mr. Bake l Propoſes, 110 
En ee en enen n ni bow ied 
LetB3, bb Ke. „ e aff clied indefin tely 
fall, BC, cc, the celerities of the dog. # &c. the cele- 
nit es of the hare at re of thoſe times. © Then by mechanics, the 
area BC cb 20d BD 46, vill denote the reſpectiv c diſtances rug 
x! dog and hare in any givenzime." Porting d ga. B 
* ö = 6, B D'= 31 2 3, BUN — 
IB renn es nous“ 


e eule by thequeſtion, I 27 ; EB", 2 === 
©. bug t | 2'o1erf f.. — oo * 2 20 115 2 e 


* 4, 6 
3 of = 
a ud 
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„ AAN N = fluxion | | 
Kr 


dent i & & TF — e diſt. run by the 
greyhound in che time x. => Aer: age 
+ 06-990 = pry al N 7 


= che ſpace. BD 46, n. the bare in the 
, 
1 Hence by making Ain 


we have x =* — 1 = 32.7107 ſeconds and 509.623 yards, 
the diſtance run by the dog, when his my equalled the hare's. 
Again, making rx i * r 


= 06,816: ſeconds, and 1341,57 
oY "hes: he had 4» rp 0 N 7 6 ing 


Kiba Hen xs 9 — +4 we. rap = 


181-4 5 ſeconds, and uenely 20 846 yards = diſtance 
Fe rec —— —_— this ion, nor was the 

Mextion the nve r expreſt, cle — 

any. One of the (greateſt mathematicians of . 

fluxioniſt, has aſſerted it Dara "or as he does 1 of the 

gp oP br 1 _ —_ a hare raving | 

o yards law of 2 ou c. to her ſetting out 50 yar 
2 15 avoiding ſportſmens tertns, vhs, and 
hard wad! in queſtions, as Adel as poſſible, tho“ we — 

adtuplicate &c. of which our readers complain. 

In the critical remarks referred; to above, Mr, Laoden pto⸗ 
poſes a cortection of this queſtion. by addiag ſpeed for rate of 
going forward 3. hich ſpeed, at the end of the! firſt ſecond, ac: 

— — wing yo. —_ + yards, &. ſolying this queſ- 
- tios numbers; and: ſays, the pro: 
| s ſolution — — 80 exactly the ſame with his, had he 
— ſpades paſſed over — — — 


Ei 3122 Nr 


262: 


4, 
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26227 2 55 the dog's ſpeed. And the ſpeed into &, the 


flaxion of the time, will be equal to the fluxion of the diſtance 
* &c. 


Queſton CCCXVI. By Mr. Philip Stephens, of Briſtol. L. D. 


1749. 


If the diurnal rotation of the earth was ſtopt from the loth of 
December, 1748, at midnight, to the 10th of December, 17496 
what time of the year —— it er {un-riſe, and mid - 
or at London 2 


ferred y Me. v. Sutton. 


2 e, V, E, repreſent the pole 
2 earth's che: in in the retpec- 
ſitions of the earth, when the 
d apprarances happen. As 
the carth moves along in the plane 
of the ecliptic from A to B, Y and E 
about ©, the ſun's centre. let A be | 
the place "of the earth, va December 
10, 1748, at midnight, 2, the pole of the 101007 and v he 
vertex of London, in the obſcure hemiſphere of the diſk, ar 
wh ch time the vertex of London is diſtant. 619 57! from the ho 
rizon of jon diſk noted 3, e, 4 * ſun of che co lar. and ſun's 
9 eclination. | 
; . Conceive' the earth with it's akis Ku! keeping it's pltalleliſm, 
* * to B. ' where the diſtance of the yerrex and Hb. Tb is „ 
Sub, which ſides » b, v, and 46 conſt. tote 4 1 2 led 
ſpherical triangle, right- angled at b, in which is = 
18” &, and ey = 617 Nen 45 
do e, the col. ot the Ac "of . Hop Ber. + => = 69” 3 
which added to the ſun's 2255 on Dec. 16, K Pos gigitvur 
for the day 11 f. 10% 8* when Sis day break 
cording to the queſtion, anſwering to Feb. 7. 
3. * lis evident. that when the earth comes to.the right 2 le 
in the Echptic, A O Y or go, trom its place Dec. 10, at Y, the 


8 


N « London at v will firſt arrive in the horizon of the diſt, | 


3 whe re 
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where the ſun will firſt appear to riſe : therefore the longitude an- 
ſwering thac appearance o ſ. o 37” agreeing with March 10. 
4. When the ſun comes to the oppoſite point of the Ecliptic, 
at E, or 180? from its long, Dec. 10, the vertex of London will 
tranſit the meridian at v, whence the ſun's long. then is 3 ſ. o“ 37 
to which agrees June 11, 1749. | | 

Mr. 7 Powle, drawing a ſcheme, ſays, that ſince on Dec. 10 

the ſun enters Capricorn, and that ſign being on the meridian at 
midnight, it is evident, on the earth's rotation being ſtopt, that 
when the ſun is depreſs'd below the horizon 187 in his progreſs 
thro? the Ecliptic, day will break. ; 

In Aries he will riſe; in Cancer it will be mid-day, i. e. ſun- 
riſing and mid-day are on the 10th of March, and 1oth of June 
reſpectively. f 1 | 

To find day-break, Say, fine ſum complement lat. and declin. 619 
£8 : ſine ſun's depreſſion, 18% ,7 Radius: to fine ſun's diſtance 
from vern. equinox 20% 29%, anſwering to 20th of April, the 
time of day-break required, , | a 
' Theſe being the only anſwers received, we thought fit-to. inſert 
both, that each gentleman may be convinced of the truth, | 
85 * 4488 


f 


Diele CCCXVIL N Mr. John Hamlon, at Leigh, Lancs- 
mhite. L. D. 1549. 


At Bedford ill. near old Leigh- town is found, 
Ia form triangular, a piece of ground, 
..__ Whoſe ſides and area, none can yet explain, 
TDho' theſe ſubſequent hints may them obtain. 
| One angle makes degrees juſt ſeventy nine, 
Which being, as three to ten, cut by a line 
Of chains eleven, drawn to its ſide oppos'd, OA 
The area js the leaſt can be inclos'd. © 
Tube miller thus—** Who beſt explains the truth 
Wia for reward our buxom daughter Ruth.“ 
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NE aa 1c KI hes 


Let S. angle ABC, S. angle 
AB D = , S. angle DBC=m,' 
B D = a, AB = x, BC =y; then, 
by a well known theorem, 4 =. 
ax | may,” Oxy - 


na, and y = = , whence === | EF % 
, | 4 4 &4õ | C 
* F ** A 5 22 . 7 7 

Of — — is 2 minimum by the 1 b 


L 
queſtion: in fluxions 2 ** * 7X—m — 0, .. 258 — 


2 m - Z o, ——— andy = 272 = 19.558, dee: 


—— —_— 


Hence y = =* voi Kc. and the area = = —= 6,731 acr. 


S % LS 2 As 
&c. 6 A. ages Rt eee 
1 m a* 


*: Corollary,. The. ares ABD = Dh ggg. Do 
83 DC. f en 02 366 d 2 1 


of + 


Lr CCCXYIIL » Mr. Jane Collingrdge. . 2 D. 1 mo 


2 
D115 (338 , 


A marble table e eqtaf hexagon fides, Sh 1 feet len 
and the table 1 inch hickneb, is levelly” ſuſpended by 1 
* the under furface,” and there hangs 77 IT, e 7 wi 
27 pound weights, in a Tacceſfive order, from each cornet 32 


ble. Quere, B's SR beg der gene | 
| ng 78218 


- 
IDC MACS * bo 
82 2 N 0 ? ' | ' 

88 22 | 50> 1 12104 i: won babadykt 
4 % * * — * . . 4 , - > , bid 
nnn 4 8, T v5 1198 - = 74 TOTES 283, Wo 

& : Y N 1 oy * „* 
* " :, » ” . = " A - M _ 
n bur 111-4 nou et 0 niog 20128 hien ad +4 
2 o "1 * . 
. - % „ 10 
o AI. * * . x £ > +6 v * O1 lin ” 37; * * _ 
* 2 * =" o - £\ * 
1er 2 82 * 8 ib e 35 17 2 f 
* , 
g «« d $4 -» * of 1 % 4 . , 86 
4 Vis Y 17 f Air. enen Pp, : + © A TT 
' x r i 0 * 0 
v3 1 1 5 7 4 . S © 29 . p . , 
* * n 7 119 WI CIS N IT) S113. i N 6. i. e = gy 
= — * 


| 
| 
| 
| 
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ee Lene 


The ſolidity of the hexagon. = 634,33 inches = 26, nds 
S:; and je weights be SEES * | 
by 27, & 7» d. 11, e, 15, f, 19, f, 23, b. 
whoſe ſum with w, = 128% pounds = ; 
let R be the centre of gravity, draw QR 
41 cb, and R + QR, put 2p = fide + 

= ch Pk = & = 15.5884, 

PRS g&=y, then, by mechanics, | 
5X = J+g+ w X &, + 7+FX 2:4; ' _ 

£3 b. IS {Xo EX 2 1 


. TAX 45. Lela, 

mired ee, ee 
e e 2 677 inches . 

1 — — — 


— 


”= 24422 „ 


Aae Mil cotermided by a um 1 let the | 
——— whey will. 2 te 


| EE 

e "I" "x ce & gravity Nen fall on 
7 x at Ro diſt from the tahle's centre . 
(which woukd be 5 3 125 he 


9. a3. and 
weight df, the table 26 not bring, conkdete 5 as the ſym 
2 on each ſide of the ax . _ 
centre of | grarity muſt needs fall on. tha be ape 
weights, 8 19, may be conſidered dar Toe ſum The | 
fupe ſe pore v; and eh hts 7 and 15 = 22, 
nded from * placing the weight of the table equal 262, 
ry n . point o, e dein will be reduced to find 
the centre of gravity to five weights, 23, 46, 1655 22, and 11, 
placed at the equal diſtance o lacks on the line þ e= 36. 
fubſtituting for the diſtance f the centre of S o, 
20 * Tapes into _ 


i! 
- 
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tive weights ſuſpended, making the products on each ſide the 
centre of gravity, R, equal, the equation will give the value of 
o R as before. af 29 Goo: 


Repoſitory Remark. 


Theſe anſwers, however true in the propoſed circumſtances of 
the queſtion, de not extend to univeffality ; but as the determi- 
nation of the centre of gravity of a ſyttem of bodies is now ſo ge- 
nerally known, it will be needleſs to ſubjoin a Repoſitory ſolutiom 


© Queſtion CCCXIX. By Mr. James Terey. L. D. 1 749; 


Two roads, perpendicular to each other, iſſue from the extre- 
mity of a bee e encloſure, next to a gentle man's ſeat, one 
road runs along the tranſverſe cloſe by the fide of the ſtrait paling. 
ſome diſtance beyond the other end of the encloſure; and the other 
road proceeds forward next the crooked paling :. a ſtrait diagonal 
viſto of 20 yards breadth is to be made, fo as to communicate be- 
tween the two roads, with one of its fences touching dhe curved 
fence of the elliptic encloſure; how muſt the viſto fences be 
drawn, and of what dimenſions, fo that the viſto may take up the 
leaſt quantity of ground poſſible : the tranſverſe axis of the ellip- 
tic encloſure being 100, and.its ſemi-conjugate 40 poles ? 


Anſwered by the Rev. Mr. Baker. 


Seeing that on every vatiation of the viſto fence E F, the pa- 
rallelogtam e F E increaſes or decreaſes faſter in magnitude than 
the ſim. triangles Ge E and o HF, therefore when the viſto 
t; GH EF is a minimum, the fence EF 
will alſo be a minimum. Put == T'B 
= 50, c= T= 1e, „BC; wen 
CA S 2 FC — . 
F D = ===: now by fim. triangles 
FC: CA:: FD: DES, π = 
'Yyy2 and 


4 


= 


= 
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and by 47. e. 17 X 23 —x +6" x == = EP", a minimum; 


or by reduction _ 3 - — —is a minimum, whoſe 1 


3 245 Js: ge, 
r e; 


where x = 16.785 fere, whence E F = 153. 702 re- 


888 So, and reduced, gives x? 


— 22 
2 — a 
quired. 

Mr. Jon Games ſolved this queſtion in the ſame elegant man- 
ner, as dd Mr. Terey, the propoler. 


DP Queſtion CCCX.X. By Harmonicus. L. D. 174% 


There are 13 muſical cords of * thickneſs and tenſion, 
each an inch longer than the other, from the ſhorteſt of 12, to 
the longeſt of 24 inches: the tone of the longeſt cord to the 
ſhorteſt isas 2 to 1, | the ee of the tones of all. 
the e Ta cords ? 4 


Anſwered by Mr. Tana: of W near Rocheſter. 


The longeſt cord to the ſhorteſt being as 2 to 1, which is ay 
24 to 12, conſequently the ſecond cord will be as 24 to 13, the- 
third as 24 to 14 or 12 to 7, the fourth as 24 to 150r 8 to 3, 
the fifth as 24 to 16 0 of 3) to 2, the ſixth as 24 to 17, the ſeventh * 
28 24 to 18 or 410 3, the eighth as 24 to 12, the ninth as 24 to 

20 or 6 to 3, the tenth as 24 to 21 or 8 to 7, the eleventh as 24 
to 22 or 12 to 11, the 1 as 24 to 23, the thirteenth as 2 
to 24 or 1 to 1. Q. E. F b 

N. B. This queſtion, LEE Ae to ſhew the nature of harmonis» 

= D was miſtakenly propoſed. 


Dueftion CCCNXI. By Mr. Heath, 10 D. 1749. 


At what time (next enſuing) will Mars- and Rn Sol and: 
Terra * in 4 keg line... 


e 


\ 
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Auſtwered by Mr. T. Cooper. 


The laſt mean oppoſition of the Sun, Mars, and Venus (in the 
fuperior part of her orbit) was January 20,. 1695, and I can't find 
(by the proportion of the one conjunction of the ſun and another, 
with thoſe planets) that they will be ſo conjoined again till the 
21th of January, 2942; tho? they happen very nearly in a right 
line about the 20th of October, anno 2006. N. B. Thoſe who 

are more curious may calculate the time of their being conjoin'd, 
according to the true motions, r 


Queſtion CCCKXUI. By Mr. Farrer. L. D. 1749. 


A muſket ball being ſhot 3+ furlongs perpendicularly upwards,, 
at what diſtance in its return will the force of the ball be equal to 
the — of 9 pounds? And what will be its force at coming to 


the earth's. ſurtace, ſuppoſing the ball to weigh an ounce when at 
reſt ? | 


Anſwered y Mr. John Turner, of Heath, Yorkſhire. 
bt Putting 's = 2310 feet in 34 furlongs, c 16 feet; then 
2 | 
= [= the celerity of the muſquet ball, when it falls to the 


| ground, which being multiplied by its weight (viz; 1 ounce) pro- 
uces 385 ounces, or 24 pounds, equal to its abſolute force. 
2. Let x the time of its fall in ſeconds, when its abſolute 
force = 9 pounds, or 144 ounces. Say, 1“ x1": 655 x X'x 
c the ſpace deſcended ; whence 2'c x = the celerity at that 
time, which multiplied by 1 ounce, is 144 = 2c x; whence x = 


—- = 45 ſeconds nearly, and the ſpace deſcended,. when the 
ball's force = 9 pounds, is 322.321 feet. 


This queſtion is improperly propoſed; for force, which: is 
here to be underſtood as the product of weight by velocity, can- 
not by compared with mere weight, and therefore the ſolurion: 

WS 1 Th above: 


* 
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above implies no more than to find the diſtance deſcended by the 
ball when its velocity at that moment is to the velocity with which 


it meets the earth's ſurface, in a given proportion. 


Queftion CCCXRIN. By Mfr. Landen. L. D. 1749. 


A cylindrical pillar of ftone, of 2 yards in circumference, be. 
ing drawn up 20 yards above ground at a building, a rope being, 
at the ſame time wrapt ten times round its convexity, with ita 
lower end fixed to a hole upon the middle part, where it begun to 
wrap; but before the pillar could be lodged upon the ſcaffolding, 
as it was drawy up with the ropeꝭs upper part paſſing thro? pulleys 
above, the rope unfixed its rity at the tenth round, and the 


ſuſpended piflar by its weight, chen unwrapp'd itſelf off the rope, 


1 N to che ground. How long was the time of its 


Anſuered by C. Bumpkin only. 


F the ons were ſuſpended by two ropes hanging perpendicular, 
with one fix d at a point in the middle of its convex ſurface, and 
the other, at the centre of percuſſion of that circular ſection in 
Which the aforcſaid point is ſituated (which point in computing 
the place of centre of percuſſion is to be conſidered as the point of 

ſuſpenſion) and likewile the diameter in which the centre, of per- 
E is found, were parallel to the horizon, the tenſion of the 
rope fixed at the centre of percuſſion would then be equal to the 
Motive force bringin {tone down, if that rope was unfix'd, 
and the ſtone left to deſeend in the manner deſcribed in the queſ- 
tion. Conſequently, putting W for the weight of the ſtone, @ for 


-the'rad. thereof, then r will be the diſt, of the centre of percuſ- 


fion from the centre of fuſpenfjon; and == tbet mene force 
which would act continually upon the ſtone. Moreover, W: 


32.2 ():: : , the accelerating force, or velocity ge- 


nerated per ſecond, by the deſcending ſtone. Putting v for the 


velocity of the ſtone's dentre of gravity, and = the ſpace de- 
xy | = . * | . » Kcended, 
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| ſcended, then = 5 being the fluxion of the time, 2 ot will be =. 
V, nase whence v = gli * z* and applying 2 


we have x2” * x 2 = fluxion of the time, whoſe. fluent 
3}s 2, when z = 60, is= 2" 21” 51”, Q. E. F. 


Queſtion CCCXXIV. By My. John Corbet, Survger, L. D. 
How many acres of the moon's ſurface are ſeen enlightened 10 
days after ber conjunction with the ſun ? And how many acres are 


contained on the convexeſuperficies of a lunar mountain (part of 
a 2 s eftate) its height being three furlongs, and its ſu- 


equal to that by the lemi. rotation of the cycloid of 2 
eight ht about a: | 


 Hofwered by Mr. Heath, 


Yay 14 d. 18 h. 220 12” (the time of half a — x 
(the 2 's furface at moſt ſeen * lo days (the time 


after conjunction with che fun): . &c. parts 


of the moon's ſarface ehen ber 5 8 = 3245609437 
Acres ; HD the moon's whole ſurface being 9584476353 acres. | 
gay doe mountain's height 

SARS; 


ike Sead: 
| nn BY ay aX—XX, 9 7 


5 AB=: flux p07" Rar 
fox MP LIE. — whoſe fluent ꝙ n &* &* — 


X 


- 
! 
1 


15 Tar Dranran Wienke, 


1 1416, then je being known tat * + \ is the fxion of the 9 


b — 63 Ly — 


-cloid's arch, 29% 4 will bexke luxion of a cmd 1 
'the rotation ef e A-M'P about A P. whoſe Hear found 


S eh pg 23 ME 
2 6+ 6 224 288040 © Kc. * 59 
bras. which . „ becomes 24 8 


| Y 22 
Kc. * eat et ; 


— &cc. X 6.2832, = 4 * 11.3517 = 102.553 ares, or 


1022 A. 2 R. 8,48 F. che quantity o the lunar mountains ſur- 
face required. 


N. B. Rotation of the ſem. cycloid. inſtead of ſem. een of 
:xycloid * its axis, A have been . 


* 2 * 
2215 E 9 , ' — 


. %.4 > SI 


i- Pics Berti, V erin K Lane 1. B.! 1769. 


An eagle (200 FH above) ſtoop 'dro a kite, then raki, 
Tk the ground, with a * at an angle of 60, 9 ace 
ar 


directly towards the kite, then rin rom her,” on uni- 
Nh of ſwiftneſs of 3 to 1, the tatio of both their uniform 
motions ; When, after ſome time flying, the kite finding herſelf 
cloſely purſued, quits her little captive, which fell to the * | 
at the inſtant the bird of Jove ſeized her'priſoner ; who wag then 
juſt as high from the gro 7 her firſt ſtooping. The eagle's 
Aiſtance ftom the kite. ac firſt letting out? Her neareſt apprœach 
to the ground during the purſuĩt? Her height above it, and diſ- 
tance from, the kite, when the chicken * Q f fall ? And alſo. 
1 time 9 are from hence required A A 


8 5 


__— - . 1 W 0 — 
| | n ws: KK 


= * 
OR 
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Anſwered by bis Excellency Sir Stately Stiff. 


The equation of the curve deſcribed by the eagle, is 2 x = 
a” yi—s a= = yur 
12 SB + 
ſuit ended, y being an ordinate at right angles, » = 5, and @ an 
invariable quantity to be determined. Moreover, if the variable 
diſtance of the eagle and kite be = d, and the diſtance of 
the kite from the point where x begins = z, and s and c be the 


ſine and co- ſine of 60, we have by the nature of the curve, - 


—nx=dh „ - 22K T2 ＋ * 2 d*! and at the beginning of 
flight, when z = 230.9 yards, cy =5x; at which time, as it is 
proved from theſe three laſt equations, 4 = 582. 3 yards, the 
eagle's diſtance from the kite at firſt ſetting out; x = 331.2," y = 
373.6. Now by putting theſe values of x and y, in the firſt 
equation, à is A = 967.1. | 


computing x from the point where the pur- 


At the loweſt point of the curve, 3 21724: - d, ands:y 


2252 =x—2 therefore 12 2 ——, by means of which, 


4 


and the former equations, x and y are found correſponding to | 


that point; and then, by a ſhort 2 ger the cagle's neareſt 
approach to the ground = 117.8, Her height above it when 


the chicken began to fall, is found'= 119.7 (by means of the for- 


mer equations, trigonometry, and ſolving a cubic equation) and 
2 the kite, at the Fae inſtant is found = 
251:7 yards; and laſtly,” the whole time of flight = 9.44 ſeconds. 
N. B. The data ſhould! be corrected by writing, when after 3g 
ſeconds flying, inſtead of, when after ſome time flying. The 


— 


whole operation requires too much room tb be inſerted at length. 
SW. wonder at ſome perſons for ſending criticiſms on the impro- 
priety of this queſtion, who did not underſtand one ſtep of the 
proceſs in giving a ſolution + but, like the author of the ſham 
doctrine 9 and the Iriſh conjurer, Who raiſed the 


WE 


' ghoſts of departed quantities, prove to be mere cyphers of ma- 


thematicians, whatever they may be in their own element. 


Z2 8; . Repofurary + 
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Repoſitory Solution," 
the path of the kite, E B a tan- 
gent toithe curve at E. HG 
another tangent at the point H, 
then H and G may be conſider- 
ed as contemporaneous poſi- 
tions of the eagle and kite. 
Now let A B C be the ground 
line, B the point therein fromm 
whence the kite took its Bight 

with the chicken; then by the A 
; queſtiontheperpendiculars AE, | 


Let EH P repreſent! the curve deſcribed by the eagle, B G 


D drawn to A C, are each equal to 200 yards, and the angle 


DB C.=69?. draw H F parallel to E B. and put EB = 4 ( 


being a conſtant quantity yet unknown), BF = x, FH). 4= 
u, then, by Simpſon's Fluxions, p. 517, we have 2 x = 


42 — 2 7 W 20 8 [ 

eee for the equation of the curve 
2 - \ LF - na W — * 

which when y = o, becomes x = —— =B D, hence —— = 


231, and 4 = 646 yards, conſequently the length of the curve 


E H D deſcribed by the eagle = 693 yards. From hence the 


neareſt approach of the eagle to the nd may be eaſily obtain- 
ed, and admitting che correction when after 5 ſeconds, &c. the 
whole time of flight will he found equal to g. 47 ſeconds; for ſup- 


poſe G to be the point where the kite quitted the chicken, and 


put B Gx, 1645 =6, 5 for the nat. ſine of 60 to the raqius 


nga 


| 125 62 1K F 
deſcribing, G D, bur A. & is the time in which the chicken fell 
' rotheground, hence / 77 = 
yards, and the time as above, 


I —— x 


. 


— 55 whence x = 122.3 


# 
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Sreſtion CCxxVI. By Mr. T. Cowper, of Wellingborough. 
„ | I. D. 1750. | mw 


Near Albion's centre, in Northamptonſhire, 
Where bleating flocks on every ſide appear, lb 
Stands ® Wellingborough, + known to antient kings, 
For mineral waters, and ſalubrious ſprings , - 
Here wholeſome air, and a rich ſoil is found, 
With crops luxuriant here the fields abound. 
Ihe ſouth-eaſt {ide the river Nen glides through, 
And ſpires beyond admiring travellers view : 
I Three neighbouring ones, which I ſhall Þ here diſcloſe, 
Shaded my cottage, as bright Pheebus roſe. * 
Strait from my houſe, next Higham, o er the plains, 


I meaſur'd twenty-four of Gunter's chains; ws 34.228 


Where at ſun-riſe, on the ſolſtitial days, 

Ircheſter {pire obſcures the ſolar rays. * | 
On February's leventh, the riſin fon diſplay'd, 
On the ſame ſpot, a view of Ruſhiden's ſhade. | 
If lines from Ruſhden, and from hence be drawn, 
They will at Higham a right-angle form, 

Each ſpire's true diſtance from my houſe explore, 
Counting refraction minutes thirty-four.. 


N 


| Ms: Anſwered by the Propoſer er. | 
Let I. Rand Hi repreſent the ſituation of the ſpices Ircheſter, 


| Ruſhden, and Higbam ; and W, B. the places of obſervation, at 


Wellingborough, and next it and Higham, The declination of 


Lat. 62% 200. La [ , þ 4 A 01 
— e Red Wells, whoſe famons fanative waters ate ſaid were conducive 
to 


of King Charles II. when King Charles I. and his royal con- 
dre ; when there was great reſort of nobility to drink 


ſort, the Queen, viſited 
the waters; as there is of the country inhabitants at this day. 
t With Irchefter, the neareſt, on Jao, the 6th, Ruſhden, the remoteſt, on 


Feb. the 14th, and with Higham Ferrars on March the 11th, the centre of the 
- ſun, at rifing, appeared in a right lice at Wellingborough. , | 


- ky 
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© on the 6th of Jan. laſt at riſing was 20% 42” W 
S. with which the complement of lat. of Wel- . _ 
flingborough 37“ 407, and ©'s Zenith dif- 
tance 90? 34, I find (per ſpherics) the op- 
polite angle, or O's azimuth from N, when 
his centre appears in tie horizon = 124% 27. 
Ia like manner, the O's apparent azimuth. B 
from N, at riſing, Feb. 14th, =!104* 294 
the diſſerence ot theſe 197.581 2: L WR; II 
The ©'s apparent amplitude March 13th was 
3% 7 N. Therefore the Z R WH 17 36“ ſun's apparent 
amplitude on the winter ſolſtice is 36% 44”, and on the 17th of 
Feb. 15? 53“ 8. Conſequently, the 4 IBH = 427 617 and 
RB 118 19 00; from whenoe, with the meaſured diſtance 
B W (by plane trigonometry) WI is found zz miles, 1 fur. 29 
pol. W R = 3. tailes, 7 furl. 39 poles, and WH = z miles, 6 
turl. 19 poles, require. 


+ 


Queſtion CCCXXVH. By Mr. Chriſtopher Maſon,  Sdrveyer to 
the Right Hon. the Earl of Northampton. L. D. 1750. 


— — the radius of our earthly ſphere 
To be four thouſand miles, or very near; 
Then fit materials let us next prepare, 
Io build a pendant caſtle in the air; 2 
| Rais'd to ſuch height, a ball let go from thence, 

In falling takes the time ſound flies from hence. 
Ingenious artiſts, tell me what degree, 
I ̃ be ball's velocity at ground will be? 

The different gravities next make appear, N 
Betwixt the ball below, and in the air? ot t= 
If at the caſtle we ſuppoſe an eye, 0 107 + 
Ho fat can that the diſtant ſurface ſpy? 


7 
* 
o 
A 
* 


Anſwered 


* 
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Anſwered by Mr. Chriſtopher. Maſon, the Propoſer. 


To find the height of the caſtle?" Let x = ſeconds bated, 
either in the acceleration of a body, or've- 
locity of ſound propagated; 5 6 
feet = acceleration of a dody the firſt ſe- ' | 
cond, c = 1142 feet the diſtance moved 
over by ſound in à ſecond. 

Then, bax*=# x = n height, per 


queſtion. Hence x = 7 710 a ſought. : 


To find the proportion of Ab * kets 7 =r = 4000 miles 
= radius given, 4642 „ then “: A BY being in 2 recipro- | 


cal proportion. If the gravity . earth be unity, the 
gravity at the caſtle will! be, 99 or as 100 to gg nearly. 
Laſtly, to find the viſuat, or rangent line 7? 


By. the go. E., 3; and 47. e. 174 — = one. Cs = 
350 miles and 1245 yards, K 3 


Collected aer "Was Bf 


5 . 


"Height of the caſtle 81082 feet. 3 

Proportion of gravity as 100 to 99 nearly. | 
Degree of velocity, . at 

K line 3 501 yi es $ and 1745. yards. 4 


" o 
» + 


IR ccerr v. a. W. Jepſon, 7 Linkoth, 2 
= L. D. 175. 


bg "1 © 
Fy 9 — Me 9 


e two OE theorems, with. their e to N 
determine the leaſt triangle, and leaſt cone, that will circumſcri a | 
any ſegment-of-an ellipſis, and fruſtum of à ſphereid, when the 
dividing e is * and! in any Siren ratio to the conju- 
gate ais? K l ting 1 


* 
0 * . — 
= - » © + - = —_—_— on 


\ \ 


OVorOy=x#c; then by the proper- 


* .* \ 


s Tut Dinnran Reposirory; on 


= - -  Myſwered bythe Propeſer, Mr. Feeds? 


MOTO RR CD = 25, GO (which ' 
by the data will always e a known quan- 
tity) c, HIS, GVorGU=x, 


ties of the 2 VO:AOJ;TAO+FO, 


— 


viz. x Kc For . 


2 ar 2 by 
the properties of anellipfis f He: + an Vas In 


N r 
ETA =S its 


. be x. + minimum by 


alſo a minimum; which in 5 is 2 r 22 
AH rn — 909% ra +gcu 


224 —20, whence & = = 17+2 +, nlp | 


| Binding the leaſt erjangle,” | 485 ver, (HW | 
NO ' Dias 1 
Again, let 4 3.246, und —— 28 or 
off} 47 ot 115 ik. ; 

1 R - . 


= * wiaimum In eee 1244 3 


| 4 — 36 A ỹ-z . 4K 321—3 22 o, or = + 
| Bo i le vhence's = v/55"+70 +26 the theorem" 


2 2 f 
2 
= 
% 
. 
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Mien CCCXXIX. By the Rev. My. Baker Suck ney, Lin- 
"_ colnſhire. L. D. 1750. EY 


— 


To what beight will ä aſcend, whoſe ſpecific gfa- 
vity is, at the earth's * ſurface, equal to halt that of common air, 
but decreaſes in the ſubtriplicate ratio of the ſpaces aſcended? 


| Anſwered by the Propoſer, Mr. Baker, only. 


2 b „ 6840%%% 
Put r = 4000 miles = earth's radius 2912765 = c, ſpace aſ- 


cended = #, air's denſity at the earth's ſurtace d, then, per 
queſtion, that of the vapour there will be = +4. And x4: 15 


: 244: =; = its denſity ar a height. Bur from page 96th of Mr. 
Emerſon's F luxions, we have d number belonging to this log. 
—X — =, which reduced, according to the nature of loga- | 


cer | 
rithms, gives 227 —L. 8 L. x, whence, by a table of 
logarichms, x = 7.763 miles, the height required. 


Queſtion COCXXX, By Mr. J. Powle, of Salop. L. D. 1750. 


Three ſpheres of braſs in contact, whoſe diameters are 8, 9, 
and 10 inches reſpectively, ſupport a fourth ſphere, weighing 12 
pounds, what quantity of weight does each ſupporting ſphere 
ſoſtain? _ * IS 

Arfevered by Mb. Widger. | Hip 

For want of room for the proceſs, we only inſert the numbers, 

Vi. En | nee 
1 ER MA 23 WE 
$2696} Pounds ſupported by f 5 VI Diino, 

Lo y ERC IT 

Mr..Powle, the propoſer, did not ſend us his ſolution, as he 
Propoſed. * 1 MN, NOR 

* Flaxionienſs ſays it muſt be a mile, or ſome dillance from the ſurface, io 
make it conſiſtent. a | ; TR 
OD Repoſitory 


544 Tur DiIAA IAN RryosiTorY; o. 


\ , ” . . * - * 
: ” ; © £5 3 2 N 
Repoſitory Remark. 


The diameter of the ſupported ſphere is wanting to limit the 
ueſtiom; it may indeed be found (if the ſpecific gravity be given) 
rom the weight thereof; but as this is no part of the Hin 

the — it will be necdleſs to e it ut farther, 


=* £ 


„Aue CCCXXXI. y Upnorenſis, L. D. 1750. 


To determine the path which a philoſopher muſt deſcribe, paſl- 
ing between two fires, at d diſtance from each other, and one 
de as big as the other, ſo as to feel the leaſt heat, poſſi- 
ble 


— 


2 


ase 5 W altonieoſs, 


| | Las Et greazer fire, Ns ah A 
. 7 the leſſer; 4 = F , their "diſtance. 

At any diſtance, draw AB 11 to F f, 

Fo then, fines the philoſopher muſt paſs every line 

P AB, we have only to find that point therein, 

dit which. if he flood ftill he ſhould l feel the leaſt 
_ = "Wow? 5-1 flible from. both the fires. Suppoſe P to 

rn at point, and drawing PQ F/, call 


F Q. x, | PQ, », then . . expreſſing the heat 


of both res, muſt be a minimum, y being given, or ſome con” 

ſtant quntity, While æ is variable, the fluxion ——_— ='0 ol 

always — the relation betwixt x and 5. f 
ä 


The dine of hi exprtion when'y'= 0, (is I — 
e has e EE dats the phil. 


> 


(a+ TE; h 
QZ -4$38;%& nfs CG 80 32 955 A 3 Phber s 


-A 


1 a P Fa, 


— 
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pher's diſtance from the leaſt when betwixt both) fires, 
moving along the curve P p, to be roaſted on bath ſides alike. - 
Mr. Powle's ſolution gives the ſame i the heat emitted being di- 
rectly as the two fires, and inverſely as the ſquares of their diſ- 
taz. 203 1347 gνjẽeüο mu DM bart eng 1 
Ade td 3521 2gd Blog 


obus * + L p, ; * 43 . 4 7 5 ” 7 * 
- „ «4 * * > «a 4 
Reg | N | 10 = 1 Qf) 4 1 9 8 / * 
1 8 2311 40. 


That part of the ſolution in which 3 is introduced is abſurd. 
However, the point Q in Ff is truly determined, and the value 


N 22 EF STORY 
— = | 7 rightly aſcertained; STUD *! Dine. 


ai d 37h ie nk bojippss % e e i Z 


Weſtion CCCxXXII. By Mr. Chriſtopher Maſon. L.D. 1750. 


| There are two bridges over tuo different channels, having 

n re l one * gates, each 4 we 2 
inches wide; Other has two, 3 feet inches wi 5 
there is 100 L. 4 year paid as water- cot — which theſe 
channels help to drain: a mean depth of-45: inches was, taken at 
the greater bridge, and 24 inches at the leſſer; the beds of both 
channels are ſuppoſed to incline alike in their level v decitvity:; 
what part of the 100 C. muſt be allotted to each channel, ac- 
cording to the 7b: or of water which they reſpectively dif- 
cChbarge at the aforeſaid depths ? E ANN las 


% 


os Fg Anſcered by „ 
— — * 1 * 8 12 C } \ — = * is? 52 je 222923 — 


+ 200 inches, the breadth of the channel by 49 its depth 
- $900 ſquare inches, the area of che ſection; and 99 inches the 
breadth of the leſſer channel, by 24 its depth = 2160 fquare 
inches, the area of its ſection; the velocity of water moving a- 
long each channel is as the ſquare roots of its depth, ,reſpeRtively; 
viz. as 5% = 6.708 and Zit = 4.899-fere; therefore 9000 * 
6598, "and 2160 & 4, 899 6r'60572'and10582 the momenta. are 
nearly as the water reſpeQively dill by each channel, 7 
the ſame time; therefore the Sregter channel pays 85.4 4 158 7 


4 | 23036 en 
76950 and the leſſer 147. 18 6. 34. 75956 requited. 


. 


nad 44 r N. B. 
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N. 5 er ee as 2 arte the, propoſer's num- 


11 e 
Z b — Fr , 
| | Or es friend Mr. Hulſe correſponding with the | 
"ES | poſer, has ſent us 88 J. 14 5. and 111 6 5. nearly, Lai Se gow 


ways correfting the propaſer's am 
0 5 Lulu, cc. 2 Ms. Powe, L. D. 1 


An equation of a cutve 1 9 
X is the hyper. Wor ee an expreſſion ie 
finite ppl 

MN ee A * 


ive. | —— by New ws >1[T 
"yo 39! \ 1482 of 2 + een do moch . T 
I ; Since) = j"thereldre'y & = LEA 5 dent 


; 1 — 52035 . arr. 
55 whence (p 58 Emerlon's Flxion) 
- ok cM MT AL vgs $6 


- — IEEE LET * Sor Rs 


= Ee ** ** Aren 6. 


* * 


© i) 999 ware. 4 1 * bo 
cen es AT. 


A» by ab lie 1 ble f 
Irre and ad fs 


yrs ment tt us FTE: oþ 


FE *. * in 121 Hei da rs vr 7» 11 
\ * 4 | 5 bl 207 en ei she e ano. 
* 7238 1 N 85 


N. B. There is e 22 wude "re, SF 
_ the proceſs” being the fame as anne. Mr. 35 


* 
bebe, Kr. VIS = oj eds is ured. 
\ obouilrep2 5 Dt AA 22 offs | bang ones 
n $I : TL | uli, 


* 


1 Mx 2 Reer xn; yo 


* 51 £ *Þ%; 
<q 2 „ 891 4 20 der 


Sui cc. By te Rev. Mr, Baker, | L. b. 1 250. 
What is the content of a caſk, whoſe head and bung diameters 


are thirty and forty inches reſpectively, ſuppoſed to be formed by 


the Caſſiniam eſlipſe revelyi ity was al * which is 
roar Bieta of Qs ax length? a at 


4 94 agent ty th Pre wh. 


e che el ere b 
A. O Seeed rnting BG=b;CE=6b; 
| K 423148 7 AFK D Fr, 
AC=v, FC=z, BFS x, BG 
W Then, by the figure, 2 2 


NN and rr , a 
N ee a r DF and 4- 
0 DL | : 2 & y 27 — Ful, | a. . + * — 


NF val £1 ni : 1 | 
ti 918 eib wat ede 2 by ell yy Moat * 


L. 15 ine ng 34} oer X VE: =. He N 
2 b pry 7 i _ 2 6 I 


e e * I 92 5 =, I 


per queſtion, x.+ z , „ nA. we 


ruting the above values of r, x, y, and x, in the ſaid equation, 


* jb) I i 


we get, by ted + IT, CI — 810 


whence, in e pre ca caſe, V, ZZ. 12, 48, (OT ce 9267. 

last value ig che true, becaule p can not be — 
ve are r = 742, 083663 15 and Freie for 

_ the: knoww quantities f = FFF FZx) 4. en 
Wherefore p A ο] N= Ar- pn 
che fluxion — finent., when 


ly: rege d, 2 herd R2- 
X 460 


Del. Which, 2 will be 5445,9815 
4 A 2 inches. 


* =P +2, "= VE w*—+ 62 | 
au, becauſe 


BO þ va 2 7 GN * ) 


\\ 
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inches. Again, putting; x=F H, y= HK, and proceeding, as be- 
fore; we got p 3 SA N eee eee 


the fluxion of the ſol:dity between F and C, which differs from 
rhe other fluxion in _—_—— bur'the 84 Pen T its tor. 


29 > — 
rect fivent is diſcovered te be 2 12 58 7 


IL r byp. log. 2 c D 5 


8 c 242 c — 6 


2er * V 42 680 when x = C F. 


| Heace the ee of he whole caſk is 
197. 4758 


5 | Aa% 4; " Wis 9 238.63278 Kk. 3 


"2 1 8 


zi 


Region n. P ban Roffentis,/ L. D. 1750. 


Three Trin 8 namely, a pedant, a prieſt, and an 
2 offer their aitendancę to * Naintitf ß ar attorney, on a 
trial at Weſtminſter- hall, the reward of half a ho cad of 
wine; the pedant can 'driak i it out by himſelf in 12 ays, the 
prieſt. i 10, and the alderman in 15, when the days'are' 12 
13 * Qvete, in what time can the pedant, prieſt, and 
alderman © Sink out 75 whole, drinking together, when the days 
ate ten hours long? N td whas's 1 de cath Evidence's ſhare # — 


: > mY 1 £ Dall — T | M32! Fi 
Sack Ft * : 
anten p Higt zu 5 ry n aoulby Yvods 2 of | "wog 
Th Wi Smith, ap 0 lou; 
Anſwered by lr. —_ Chron, e 


1 whe eee it if} 1 K 12 = e 


| XIE 4 K 1 108 =6: w = half che 


Gs +++ \ —_ 


heed.” Say c w thorn 54: 2K e wits 2 


+ < = * A. 7 . Bad V 


the ſeveral tart calle = REY Tn Whenee | 


9 b 
2 ier ee ben Us du U 1s hoon 
2 e day 10 haurs. 1 a 


1 4 = * edn ie * Nr 
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| Gal, 
| der Pedant's  Þ © n | 
Hence 127 Prieſt's 153 12. Y as above. 
; re Alderman's' M1 7 N JAA 55.7 


U. 141 hos enn 

| 4 5 Repoſitory Solon.” : 5 =" ft 0 
It js evident that by the queſtion r, Tv IT ure the parts of 
the half hogſhead drank by them in one day, the ſum 5s —— — 


7e 
or 43 ſo that if they drank ; of the caſk in one day of 12 hour, 
it will require four days or 40 bobrs to drink che hole quantity: 


and conſequently the time tequ'red Son a houis, when the day 
* 10 2094: long. The ares tach air n as above. 


＋ N n es 


Sli COCXXXVI. Þ Maſter Dickey.” LD; 175 


If 10 packs of cards and 3 packs of knayes are ore 11 oY 
with 9g ler of knaves and e * cards „ . wir wil 1 the 
value 9 1 your of knaves . | 


Anfeered by Maler _ Bach, hea” [4B 


2 — cks of cards + s of khaves = = packs of undes 
; cards, £5 Fel 6 85 of Knaves is '6f 
2 value with 6 packs of Ade vhence the value of a pack 
of knaves is only pack of ou. XD 


J 
4 
* 


. 
4 : | N 4 - 
1 73 | 4 } 9 11 


n Price Nr. By 8 of Brompton ur 5 
* rater Me W ag #1 21. 7 


— B,. cut Made make no pap, 45 5 
Seven, eight, and ten miles are exactly aſunder ; 1 an 
A thouland good people in A live alert, 1 2 Tt 5 
- In B and C two and three thouſand experts 5.4: - 
+». Religiouſly bent, muſt on Whitheld attend. 
And won chooſe him à, place, a-la; mode; for tients 
90 2 he hold forth, that, in preach! 

* naing har hin Gall wang ng oe? ＋ r 


2 £318 


VI. 


Auſwered 


5 ſeribe the arc Pg. A point 


gp 1 YLOty ans Wan On, 


* 


e ee 
Let ABC eren he E 5 1 0 


le ig A be 4 2 4000. 
pl — cy in B, b 
in C. 1 

>Þ the ug tid} „üg * 9 
Draw A P, BRC Pp e en 
the rad A P. On the N 1 457 


now ſoppoſedd to move; ong NS a, 
ſaic arc, lines drawn to it from B Re gaol 2iu 
and C will be continually variable. & 

Let the the rd have moyed from P to 0p, over the indefinitely 
ſmiltfarc P, dra Bp, ; ©; und\wich "the radii B P. Cp, de. 


mall ares Pn 
ö e 7565 indes . 183” ñg e jl 
| b Ari mes np, 85 vond, ”o #2987 e a. 
the increment of BP will be equal * } 230 2iihy 
to c times E, the 2 2 — 
Op; the the right an 
Kay APr, AP; made by [2 | 

1 e wal * 

e ye * to the al 
"right ae triangles P y , Pw 
the fine of the angle AP 
CPg, will be to that of . APs, © © | 
of Rl, 4 % c. In like ann 3 


| a A 
ner it is proved, that the fine! .. "RF 
CE is to that of LCPdisato | 

5. . Whenice it follows, chat ff ao” errant G- 


EF G be Go rd, "wh bs erg * i; 2dvi9 2 
and ate aid c reſpectively two Cir» 
cular ares deſcri 4 W] A C, one / upon wy fide B C, 


capable kh ther upon A espable of the 
28 hat is LE nent of vx ha ge, eatediinro circles, 
-will 5 EET at · the ppint Þ fought anqd AP will be 


=p Tas FF Foy) CP & $624,” 8 
Coro 


gt U Zi 


x © = 
„ „ Vp Bs 78... 


” 
. 
- 
- 
* 
1 
% 
- 4 = 
. 
* 
= - 


MATAAMAT IAU React ® 5 51 


Corollary. If a, b and c, be equal, then two ſegments of circles 
deſttibed wichin the e ABC, on any two ſcales,” each capable of 
an J of 120% will interſect at the point required, according to 
Mr. Simpſon's New Doctrine and Applications of Fluxions, p. 


26 and 27. He has inſerted p- this 8 — 
505 e ee 5 


N CY 7 2 


ce XXYVIII- 1. . C w bo- 
. See Fonts: . regs | 


The latitude lore, 
And time Jaſt winter, when 
Tag dna at four. 
1 mc * yp roſe. n? 


© — . 8 . ® * 
x 4 * 1 1005 440 12 * a 


| aire is, T. Comper, the Pape: | 


put 4 fine O's. aſcenſional difference bo®; 5 — 79 | 
from 6, at day-bteak, or 30% d =. ſine 0s Wa hoy 
and x and y the fine and co- ſine of the latitude: aſſo F LA v he” 
fine and co-ſine of ©'s declination :* by ſpherics by 


WES 
and 7x = avy, and ſubſtituting vy for e x in the 
4 
A. and alin rede equi page vr 
and we have * = ono. EE = 40303074 = co- . ſum 
"ET 2 75 « | 
of lat. and fun's declin. 88 1 48”. 4 TR 


| Tp forget corona org , . 1 0 00 lar. 

9% 38 .,50%, and, declin. 142: 8% nearl eeing 
* Mr. Gibbons's anſwer. "9046 *. * | 

Theorem. As the ſum of the fines of the ſun's aſcetifidrar diffe- 

rence and arch of time from day- break to fix o'clock, is to the 
fine of the ſun's depteſſin at daybreak fo. is the verſed fine of 
the arch of time from ſun-riſe to nopn, to the ſine of the meridian. 
altitude; and fo is the verſed ih of the time from {4424 to 


| n kee ene * TINY? e 


31 % mum en it 

= * 

1 id : 4205 4 7 62 £2) 4 „ » * - , : Y n 7% 4. 4 - 5 * Tc » N 
on -. 


- 
* 
* a P 1 
94 f 2 'H 
- 


's 
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2212113 10 182. + Tis) " Layfr5 0 LAY Wy z 4 
' > Quaſtion COGXAKIX, By Ae. William Leighton. 1 D. 
01 2 97028 Do * 25 FT 3414 1 1751. im 8 * © OS ! * 

9 O 2x01. to 200i ldd i bas 2: fud 


+ Twotperſqns;.A and B. Playing at Hazard. * vins from Ba 
chan number of guineas, conſiſting of three places, whoſe. di- 
— are in arithmetical 1 in ſuch manner, that, if the 


vincas be 2 by the ſum of their digits, the 
et will be 48 4 1 the ſaid number of 2 


She 198, 2 . will 805 the number of ai. 


QEAS won ? Fa 


1.25 55 ben Gow. 


Let x, y, and z ae | 3 digits; then, by the queſtion, » we 


00 Xx 10 


=o 


| have x 2951 EEE = 48. and 99 ͤ — 99 2 = 
198; rr. 3 and a alſo number of guineas 


2, 
N. B. This my the 220 of ü the Mikellaves Curiofa 


Mach. V. 1, invertedl. 


Philothegros, putting, s = 198. = 48, e 
S ede namen ag. e 
a en e . bas 


. eeſhjon CCL. By Mr. Wlan Bevil. LD. 1750. 


1, From-what height muſt a bal An fall - 
49 * force, on an * plane, ee inci- 


Leia ws ' 1 5 7 1 7 BY *- 312 u 1 * 14 2 Ions * 2 K. 4 
$91 C. va! 2 US 5 11 65 ln 
11 85 1 | ford un. Johd bo wel 
Abit 55 7 Wt. 11 won 3 4013 01 
J1 25 ON, oY (7 ot oO 1 55 Hens, | 9 : Kudie 


As bine 40% W 4 pounds „67 — 9 


the momentum or force of the falling body = m. Put » for the 


| — weight =0, 2 5 pounds, and x for the DE 8 z then, 
UF 


£ au? by. 


\ 


 MaTHzwaricar Rietsran” gy 
by the laws of motion, * will be the velocity of the ball arrived 


at the plane of the 3 and (if Deſaguliers's experiment, 
Philo. Tranſactions, No. 375, p. 269, can be depended on) we 


be = 5; whence # = - 2 9553.7 feer, 2 90 255 


ry = . 


Mr. Richard Gibbons 2 this Queſtion in the Same manner, thus? 


74 0 the fine af the angle of incidence 49? 49 pounds, 76 force 
77 pounqs, 273 force on the plane of the horizon, be- 

ing eel U tram the” ſame height. By Br. Deſagueliers's expeti · 
38 an heavy. body deſcending. four feet will have twice the 
TALE. of motion ic had when i iz began to fall (i. e. we obſerve at 
e end of one foot fallen) the time of its falling halt; a ſecoad. 
Nene the force is always as the velocity and quantity of matter, 
e ſpace X matter,,, perpendicularly deſcended ;- putting m 
Bl 3 the momentum, Fa hey 34 0325 


pounds the quantity. of the ball; and required to run 


through: wen, 1 m; whence & = = eg, 9553.7 


feet, as before. | 
We received numerous other Ward folntions ftv eh ng | 


queſtion. Mr. Harland,Wid, of Whitby, makes. the diſtagce 


to be deſcended” the ball 7 ab leſs than 386622, 4536 feet „or 
73.423 miles ; and fome abour Os from n orbit. 
2 
knnen e., 


| The * 3 there 3) iö abſolu ly 2 


8 r ae 922 7 


This (among other blunders and miſtakes committed by the then 


compiler of the Ladies Dung. whoever he was) was * en notice 
of by a very ingenious. mathematician under the ſignature of 
Honeſtus (London Gazetter for Dec. 29, 170); ſome time af - 
ter wards a ſimilar gurſtion, or. rather the ſame properly corrected, 
was propoſed in Turner's Mathematical EY and clegantly 


5 EV 2p” 


8 Y 
q , | > 
ſ : n 
* - 
” we 1 
„ « % . 
a » I 
= = 


7 „ 
Sao: 30407 © ' TRERT WOT 
* Ae . - , 4 = l 


5% TAI Diantan, RZTOS1 azv s on, 


* 1 g 
* LEE! - 
* - -. 
+ ? Li * .* 1 8 oc " 4 © 4 1 
. ' ” 44432 SER ITS. 153% ys 


From what height muſt a ball of 4 bunces fall to have the 
fame force on a plane whoſe inclination tõ the Horizon is 40 de- 


, as another ball of 9 ounces, falling from the: height of 22 | 
1 cet, has on a gage mw inclination is 2 oh 


4 * * * * . - — © 
: . * * 7 os F 1 
* „ + 3ntS 
"3 


Let x be the ue height, then ſince the velocity is as' the 
ſquare root of the diſtance per 9 defcetided, we ſhall 
have 9 VV 17\for the force: of the ball of g ounces," 40 49 for 
| the fores of the ball of 4 ounces : but, by the principles” of me- 

chanics, the abſolute force of a body is to the hes exerted on a 
given plane, as radius tb the co-ſine of the plane's inclination to 
the horizon; therefore, putting e for che ſine of 65e, and J for 
the ine of 30% we have 1 24/729 V2 7 94 . the force * 
erted on the plane whoſe' inclination is * and 137274 
$ 29 the force exerted on the plane whoſe inclination is 2 


whence, by the ren "and x =280 
4 
= #5039 he heightappins. A EA ee 
. CCCXL. 1 Mr, Davis, Fr cher « #% e 
* at Painſwick,, Glouceſterſhire. . D.. 1751. 127 5 


In lati of forty-eight en 
A monument ſtood tall and ſtraight, 
Which finiſh'd was O th“ firlt of abe. 0 


1 * 1 * 


t five o'clock i*th* afternoon; n 
y nes, by repeated trials made, 130 Fe) 20h? 
| ' The length CO oa. $94,130? 
2 90.75.1424 Wis ary os ee » 644! 30 
I As ninery-ewo to twenty-eig 9 0H 
And where its baſe wich cares Ui jo, he et 
A eee angle form'd of ninety- nine; bꝛhaguiq e 


What was the Julian period then gn 
| If *twas erected nce, and when? | | 
x5 * Or, if before erected found, 
How many years have ſince gone round ? & tha 
Anſwered 
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cnfewered by the Prop, 6. Davis | 


"i B c repreſent the 
22 AB the ſhade's 
length, H O the horizon; =. * 
then L O He ſun's al- ; 
titude. The ſides AB to BC k —— Fe 
— 75 to 28, and - ABC _ nk 
= 99®, by trigon., 2 0H 25%, , 35“ ſan's altitude. 
ind allowing 177. 3)“ for ſun's ſem. diam. and refraction, 25” 0 
of. 377 — 17” 3 = 24 . 44 = ſun's true alt. 

Now, from comp. lat. 4207, comp. ſun's alt. 63%. 17, 
and hour- angle fiom noon of $ = = : the complement « of ſun's 

ecl. will be found 99 5 and declin. 20% 6“. 34% 

hich anſwers to 8 29 = the 40 s place in the ecliptic, © 
longitude from T 5 and, by making proportion, 1 fod, 
one iſt, N WH 1 965 ante Chti um, the ſun's bes 
18 8 29 Fa o“, as may be proved by Leadbetter's 
being the time when the monument wa erected. ©. 


Queſtion CCCXLL.- . A bet” = D. zt. - — 


Two men bought an equal number: of ſheep; and it being de- 
manded of hem What they gave a piece for cach parcel; it was 
kaſwered, that it the number of ſheep each of us boilghr de eve- 


rally mult pied by 720d ff. 49 being reſpedtively-added to and 
| ſubrrafted-from-el both the ſum and remainder will 
P ＋ to the of the . — ſhillings 5 15 each 
_ reſpective parce ow man he each n bu An | 
Fier did ain a Fe 5 PI ; y 


loo by by 22 opoſer, A. Heri. 9 of. A near Gaink 
* 23+ ab X15 Wer: io dun of; 


T un ned, 3 bas or een 1 * this q 
ea e two no mgkeir: property onderſtogd j w 
2 — ſupp! lied in cqntrary ch my "Two men. 4Þ an 
al 48 of Thetp 5 and it being demanded of them what 
y gave a _ for their Jp in each parcel it was * 

2 ats 


o—_— — mw UH 


Mien 4 
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that, if the number of ſheep each of us bought. be ſeverally mul. 
[WP by - 1 ent + and if D, 4 49 being reſpeQively added to or ſubtracted 


| from each produ&, both the ſum and. remainder. will be equal to 


the/ ſquate ſhillings given @ pitce for ſheep in each reſpec- 
tive parcel, How many ſheep did each” perſon buy? And what 
did. each parcel coſt, at the c eapeſt price? for ſo every man 
Prey buy. Or, it had been better propaſed, Two men bought 
n equal number of ſheep. and hogs, . &c, fo” diſtioguiſh one par- 
cel, .and the price of each PSY and NE in each , che ber- 
tet from one another. 8 \ 


Put x number of hep, aben 2 — PTY 49 and, Bg—4gare are 
ſquare numbers, whoſe roots are the illings 4 piece the en ty 


each reſpective. parcel (of different value, trough equal aum 


cost, 


ut 4 Jqvare numbee! thult! plicd by a ſquare number, will pro- 
duce a ſquare, number. The expreſſions, deing Gt lcd: re · 


N by 9 and 4, vo ſquare numbers LA 
and 25 x —396, mboly Fillatence is 637 IN | 


- - To find — a” 


Wy Reſolye the given, difference into an two. factors; t 
the half-ſum and the gion lifſwep thoſe 1285 will be the 1 


of the ſquares having the difference given: 77 173 X*49 7 


* 91. Therefore, ns — 10 and BZ = x8 will be the 


S 91] ups 20 


indes of the e beef 5 Ib, ag 


Sg d., len either of Go N 


F and, conſequently, 35 27 * 65+ 40 = . 
1] 
"and 255 b bel 3 e and 2 0 


| 44 the uk of 6 
19% 4 and 9 3. hep en. ice pal, 3 


TW 1718 2&9 I : | a 79198 © 
ud £ E * N * 


'* Marnzwartica't Ros TI Ul. 637 


bene 66 & 10 8 4d. 33 l. 115 8 d. one parcel coſt, and 
65 X98. = 29 l. 58. the other parcel coſt : the true anſwer. 

1 he ſame method may be purſued with the factots 7 ð 91 = 
637, when the fides of the ſquares will be 49 and 42, the 


number of Theep in each parcel 2453 conſequentiy, Band © S 
of 163. U and 21 “ the ſheep in each parcel coſt a pe agd 
237 l. 58- and 204 l 38. 4 d. the price of each Pons —— 
cover, and ln not the true anſwer. 


A A r By 155 Stephen Hodges, the bre. 
eee D. 17514. 


** an exciſeman's round, 
4 An oblong ciſtern's found,” | 
IT be ſum of one ſide and one end bei given, 
With diag'nal below, . * 
The contents you're to ſhow, 


wo Whole breadrh-to the depch uenty - ve ig to even. 
14 inches = the ſum of one ſide and one end. o pes Sogn. 


4 
* I 


1:8 


dp er alem by Mer bers oc. 
; eds gpg AE, N | TY; 
Let ae then a=; | BRAS 2 


and B FS rx: but T' + NE 
AE', i. e. 4 — 24 Tα t 


140 vl {Lu dd-aa — 


* CES 77 Fi and a Ne 
.= 24539 nearly the breadth ; and the length is 59,6 3 alſo depth. 


Tach. „208 
+ es whence the content * os i 
| 42,982. wine 


* d- 


1 


5558 Tur Diazzan, RevoS470R T4 Ons | 
But if by diagonal below” is meant P. att 

try im this is the ſolution : df $06 eee 
Given ADN n 


DB S 50 4 let ADS 
Then AB=a— x: but AF + 
'D = U, i. e. 24 — 2 


2 * 1 2 didi folved x= r « 
Inch. 2 
=.36. the: dead che \leogth. is 1.17755 2 
65, I 
48; and depth 10,08 3 whence the content 35 — ale Je gall, 


Mr. T. Cowper ſolves it trigonometrically: as bo : 84 . © col. 
45® : col. 8. 8” half the diff. of Ls; conſ. s are 339. 8“, 
and 36 52: whence the length 48 bg 805 depth 10,08 z 
and content 8,1 buſhels, 17 


4 


nc "By Ms: John Rant, of ew, in Stop 
. % aft 1. D. 1751, by 2 31 72 


— . gw 


A ie ir has a piece of ground in forma of a geometrical 
ſquare, the difference between whoſe: ſides and diagonal is 10 


poles; he would convert two thirds of the — into a garden of 


an off form, hut would have a fiſh- pond at the centre of 

bod r bref in the e ot an equilateral a, Nds {rea muſt be 
8 eee the garden, 

Weber 15 6 * 1 


10 : K hot 
e030 Orchard. PEER 08 
Let I =: che difference between the ſide and diagonal of the 


2 then i v 4= the fide of the ſquare poles; two 
thirds. of which are 358,618, &c, = the area of the 4 | 
| girdehs and, if "4 th: "de thereof, -then'x & N 4, $284, &c. 
= 388, 3618. &e. then aten (ſee Falladium for 1751, p. 24). 


. » 1 8, . 
2 ESE 9 8 00 poles, each ſide of the gar- 


den: and each ſide of the pond is mY X2= = 2,398 poles re- 
qureid, 


— 


Mr. 


* n 388, 7971. 12828 Iv -& Y PEAS; 
cher / 22797 = 8,9707 poles, the ſide Day a and 3-398 
= ſide of the triangulat pond. 2 

Queſtion CCCXLV. By Upnorenfis. L. D. 1731. 

' To determine the ſides of the leaſt right · ang'ed triangle in 

whole numbers, whoſe legs are in proportion as 7 to 11 ? 


% 


-' 1-4 Aftwered'by Upnorenſis, the Propoſer, only. | 
Firſt, - To find two ſuch ſquare numbers, whoſe roots may re- 
preſent one leg and the Were of a right - angled triangle; 
and the difference of thoſe ſquares to be a ſquare number, whoſe 
root may repreſent the other leg. * be A 
Put x, for ono leg. or {ide of the ſquare; x 4 d for the hypo- 
thenuſe, or ſide of che other ſquare z then the ſquares will be de- 
noted by x & and # $442 dd, whoſe difference will be 
2 * +4d=Z3x54x.4= 37 for the ſquare of the other leg; by 
queſtion, It is evident, chat 2 * NA and d muſt be ſquare'num- * 
bers. Let 2K ＋ 4 = », then the leg x =; =, and hypo- 
thenuſe x 4-4 N n+ 4. 2 frr=n, 1 d, then + x 
TA. min 3 & N Len, per 47. © 1; and, b 
tranſpoſition and reduction, . = 4r* >a, Whence 
we have this Theorem: 2 7 5 andr*. — 5* will expreſs the legs ofa 
riglit-angled Triangle, and r* + the hypothenuſe, x and 5,be- 1 
ing aflumed any ratfonal'or whole numbers at pleaſure, _ 
The ratio of the ſegs, 28 7 to 11, being given ſo far as in 
whole numbers (for, exactly given, it would be no queſtion, and 
an impoſſible one, if the ſum of their ſquares were not a ſquare) : 
by atrial or tab r Oi be Seid = 3 f, and , by the the- 
orem ; whey we dôpiphete Fat? f the legs will be.7, to-114, the 
ne areſt tothe pwr bers; and the Correſponding hypothe- 
nuſe as 13 4, four times which * will be 28, 45, and 53, 
? | > 


r the 


A 
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the ſides of the leaſt right-angled triangle, in whole ny 
quired, See p. 186 of Dodſon's Mathematical ep W y. 
quiring two numbers in the complete ratio of 8 to 15, the — 85 
whoſe uares ſhall be à ſquare number ; where t "x 
© given, and a ſuperfluous theorem that finds the ew 7 
to 1080, being 72 times 8 to 133 whereas a, 2, 4, 8, &c. to 
15, had been a direct anſwer. And there was no way c propoſe 
this queſtion; — _— it — 92 without giwing what was 
uired (or to the ſame effect) or elſe propoſing an impoſſibi r 
N. B. The foregoing anſwers a ſcandalous and falſe e. 
went in che ee of December 13, 170. 


- * 0 _ N 110 
24 | * 4 12 © % 4 
** Ripgitory Rem ee, ee 
BW * r 


The veſti is pro 7 ble and the anſwer both ab 
ora ous. wy mea F a 


. vp dau ha, * 


dun, cecrL H If omreneti. bee — 


If « bookſellet buys a copy for 21 l. pays 21 1. for paper, 21 1. 
for printing 300 impreſſions, and x01, for advertiſetnents, and 
other contingent expences, amounting in all to 73 l. ws S, i N 
100 books yearly of the hiſtory, at g s. each, what is his ga * 
cent. < pow. we 2 tor the _ has bes out rt 


r 


* 
» +4 


Art bpb 55 x Reg W 


The diert buys an dannn of 251. 4 year, to continue 
five years, for 73 L ready money.—To find. his gain * dent. 
according to the allowatice of es inen? | 
Che annuity,” | Deb as cab OA” 25 


"IF 


4a] , 
Jr 11, NE aha W4 6 $64 
Let been 
[2 cee g pcen war. | 


! 
- 
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Say r: 1724 * preſent worth of payable at the en or aft time, 

Wo + eee 
N 721285 _: a Preſent worth of a payable at the end of Ar 
| Conſequently, © preſent worth of a payable atthe endof! ta time. 


mann pro- 6 ue dle preſe: 
3 75 = = Wnt worth of all the 


N; payments of 3, 


—; multiplied into &. from 1 to f times. 


* if 2 is the greateſt term, W e and 7 the ratio, or 
any term decreed by the next leſs, ==; — ran univer- 
fally. 
 Theaforclaid equation reduces to r. 1 min, — 1725 
o; in which, according to Dr. Halley, if the number of year 


be-great, 40 or upwards, and the rate of intereſt be high, I ＋ 2 


An be nearly, or more accuratl = — - + the va. 


lue of v, n 


reverſion, which, if it be called x, then 1 1 


the value of r ſufficiently. See Dr. Halley's method, at p. 33 
and 34 appendix to Wa * t the years be- 


Br 


eee AT 


l then T 3 equat'eo r, 


9 pos ma be nearer the truth, a8 f the years be of 'the ſmaller 


_ 3 the ſmall LF feds viz. . 8 
* 58 


| 
| 
| 
| 
f 
| 
| 


552 TAI DAA IAN RErostrot vi or, 
| 2 907 26 Taprh © 10 1 
— 
Haß be bos 1 8 ' dic wh 
Sbxb=rxt] — i. And, putting capitals for the lo- 


garithinis of quantities denoted by frmall letters, then . 2 


| 2 
conf, r,— 16 —e=,21094, &c. the tate of intereſt of I 1. 
ear, god 211, 18. 10x d. for 100 l. a year, bookſcller's pro- 
E. 8 K | . = . . N , * 

Mr. Flitcon elegantly conſiders z paid down as a principal put 
to intereſt, * at firſt — end S zy; Prone - 
coming due, z — 8 is the principal running on; which, drawn 

int» r, is 27* - ar. the amount at ſecond year's end, and à bein 
again paid z ar — a will be the principal running on; which 


af the end of five years will be 2 7 —art —ar —art —ar— 


& = ©, principal running an: the bookſeller then being repaid 
all his money at firſt laid out, with the intereſt thereof running 


on as a principal, conſequently; the value of r in; this equation 


b dn 0 o res 
8 B. 'F he ſum of all the terms, except the ficſt, == — . 
by the univerſal rule aforefaid for ſumming geometrical progteſ- 
Eons ; and th. 2 7 o, which reduces to z 7. min; 


Sr o, the ſame equation with the firſt. - 


Phe Prize-Queftion. By Mr. T. Cowper, of Wellingborough, : 
; Surveyor. L. D. 1751. 
g : Low 1 g 
. Admit the moon, on the 17th of February, 1750, roſe four 


minutes ſooner in the latitude 517. 32” north, than in the lati- 
tude 522, 200 north, and was obſerved to come upon the meridi- 
an in the former latitude on the ſame morning 42 minutes after 
four, and the preceding morning 54 minutes. after: three; oy 
whence her longitude and latitude at riſing, in the laticude 
, 327, are required ? . N 


2 


Mart Marfe Al Rrols rz 363 


Anſwered by the Propoſer. 


Puts = ug 519, 32%, T = co-tang. 325 . 207, * = ine, 
and y = cof. of the »'s alcenſional diff. in lat. 529. 327; s= 
fine, and c = col. of the diff. between the aſcen. d'f. = 19; then 
will cx +5 y = S. of aſcenſ. diff. in lat. 52*. 207. Now, by 
ſpheric trigon. as 1:45%x: = tang. I's declin. Again, 1 . 
T;ocx+53y:Tex+ Ty; hence tx Fex 155 i e. 


nn FOE 1,6808489, the co-tang. of Dis aſcenſ. diff. (in 


@ + Fo 
Lat. 51% . 327) = 30% . 45. Hence, her decl. is found = 
22%. 00. Theg, to R. A. O 341%. 127 add 250. 20 (= 
time d's ſouthing) the ſum, rejecting ** will be 231%. 427 
R. A. ) at ſouthing. By the rule of proportion, the diff. of 
R. A. from »'s riſing to ſoutking = 1. 58' + ; conſequently, 
her R. A. at riſing, in lat. 31. 32“, i$=229% . 43' 3. Thus, 
haying her R. A. and dec. 1 find her true place to be m 23% 7%, 114 
lat, 3* . 38 . 2“ ſouth. | | SY 
Obadiah Wittam, of Whitby, (whoſe letter followed cne we 
received from Mr. Harland Wid on the ſame ſubje&) makes the 
moon's longitude * 23 . 44' . 300, and her lat. 3%. 297 .:0” S. 
which is not the truth : conſequently, Mr. T. Cowper, the pro- 
poſer, claims the prize, he having no competitor, © — | Ks 
We approve Mr. William Cottan's method, at his Grace the 
Duke of Norfolk's, who makes '>'s long. m 22. 36“. 25%, 
and lat. 29. 55 , 23” S. allowing for the moon's parallax and 
refraction at riſing, whoſe anſwer had been very near the pro- 
. poſer's, had he not made a ſmall overſight in his tabular compu- 
£ SY 2 A nn 5 An 
Queſtion CCOXLVNI. - By Mr: T. Cowper, of Wellingborough, 
dv. L. D. 1752. - 


By a meandring Lmpid brook,,, , + 
In the blith month of May, 25 

Early one morn a walk I took. 

And did ſome land ſurvey: - ' 
N 402 Triangular 


. 


= 


56s Tus Dianian Ruyo$1roaVvs oh | 


Triangular i its form I found. 
The baſe, then meaſur' d o er. 
On horizontal verdant ground, 
Made perches thirty-four. 
From midſt the per Es 
wed The baſe's ends | N 
And find the angle "aan tb there, 
Degrees juſt ninety-two. 
The 7 angle I behold | 
Juſt fifty-five degrees, 
From whence the unknown ade are told, 
4 And acres, if you pleaſe. 


© Aufwered by Mr. Terey, of Portſmouth. 


Li ABC the a; My rhe hats her gy. © 3:) 9 
ſcribe two ſegments of a circle, A CR and A HB, eontaini 
the given s thro' the centres D, E draw DG; alſo draw 
DH, BC tothe + CK ; and let fall C and HF +3 te GD. 
By trigonometry, AD= DH =17,01004=a; AES EC 
15 31=6; D ges 1 E = 11,9035 =: Pur 
K. then (by 47, 4 i.) ee -en ANNA 
i ee HF; hence x 44K 


9 2 ="32,5340 = CK; whence 
KI 2. * 2 Ac 35672043 CB= 3780363 00d ths ares. | 
23 A. 1 39078 F Pee | 
— jj Nick Dia, eres. 
. LACB= o, and T = tan- | 
gent 4A DB = 92, Ss Do 4 poets of 


y=DE=DC, * = E F, the diſtance 
+ CE to the middle of the baſe. Then, by tri- 


LEDB; andy: f: — . ADE: now, 
2 8p. 21. of Emerſon's excellent Trigonomerry, As 1— 


— 


1 


4 MAaTHPMATICAL, REGISTER. 7 565 
8 26_ 2by RW t - reaſon- 
:: I N = To and, by che fue 
8 


— 422 =Y; from which equatihs 5 = 45 — 25 = 


AN: bor radix dived by the rangent = nr: 


therefore y = 2 x co-rangent 55* — Co-tangent 9% * 5 => 


16.2666; hence A C = 35.718; CB = 37.804; and area =. 
3A. 1R. 33,06 P. &c. | 


ue CCCXLIK. By Me. James Terey,. of Nen 
L. D. 1752. 


The greaeſ ſpheroid, and parab'lic condidz.. a 
crib'd in a cone are by art, 


From whence as below®, the contents you 're to ſhow, 
of each ſeparate ſolid apart; | 1 


Mathematics, a va - 7.1 


Let 02 a ogy Free 23. 
— nes, M = 479544 2 .: 
Thea K G = r e . 28GCA, 


GKP, 23 Ot = IT N SPK; 
per conies Me TE LY 


. Afoerel by . Orchard, Writing. Miſter and Teather of toy 


EY 


Thos e ry ſolidity. ls tp Hage. vd or 


a2 * -r, is a matimum — s 0 — 45 2= 05 
whence * . Again, let GL LI =; per ſim. a 8 


GAC and GHI, a: Picas: Z=81; per * 


| - 
rey rg eee, then, 


=! . > » *3 ©. f0 ein . vm 
2 r oe AS 


368 Tut Dan Rrrostronvz on, 
Sack bx 770 OBEY, tb Edtidid's folidity, which, or 4 — 


ae e "is maximum. In fluxions 4 4 * — 42 + 
3 * Oo n x 4. Theſe values of x ſubſtituted in the 
maximums, and dimenſions, by proper theorems for the ſeg- 
ments and fruſtrums, the ae 0 och {olid, with the ratio 


they are in, 1 the ae tabs by Mr. Joſeph 


Orchard: ' ** * * 
= n 503 er — A 
o Generaning lines from N 4-4 each Told) Contear 'of | ; 
9 the cone's axis. to the cone. each ſolid. 
wHEGHL ener nne? 
K H C Spheroid. 277: 54 48 10.575 
2 + 3 77 16 981 © een 
1A | 481A maid: 35 8 
* « l — —— — —— — 
| Sym = whole cone. . * 2521. Tl | 


ag Philotheoros folyed it. Mr. Terey? $ . He puts A E 
Py =35, CG =4 5,39 and æ = ,78539, &c. whence the 


—.— ä cone's ſolidity = +556 Z = S = 9621,027% _ 
» - 1. Then put C K . 4 4: & bre en 
| | dut PQxX AE = Ni diam. ſpheroid; whence” its content — 
JK ee nenen when in xiont 45 2.50 


and D 4 4, writing which value in the above expreſſion, its 
content = £ of S = + content of the cone. 
2 To find C Ahn the centre of the Tpheroid) NG : NK 
: NK: NI; Te. 2 44% f = NI. Whence CI 
= 3%; A a content of the: ſpheroidal ſeg · 


cont = ELLE fen f put f f for ce, * 


es. - 


x 


& a, 7. then the Ken IIK F of S. 
3. To find the greaceſt parab. conoid LD? Let Can. 


| reli. 5122-4 K 23 
* , . 
* | 14 7 2 . 10 3 H 


1 
* o "#5 : * 1 1 7 1 
of * x * = - ay * * 
p . 
% " i 
* 


41241 g M K 


228 1121011 
. MIT Ares AL. Rear an. — 605 
= H'F, and per kao vn property, a — x : LI * 2 


22 nn t the ISS 


? CEA 
4 - 


5 — — 
2 RAS — KETC maximum; ne by Tiifohs, 


«4 a 
MIN and L G'S: 74; * confequently tly, the contact, in 
this caſe, cuts off ę of the axis, viz. TC, the fame as of the Rk 
rod: for x 7% and the conoid'B HL FD = 4 of 8. 1 | 
4. Cono d HE F=$5bxtaz=z of $= 2139,006. 
5. (4 and 5) BHLED— 23 9 — BHED=30fS = 


641, (, one f f A . 
6. Cone HGF= ofs: conequeotij, frotum AHFE 


ef s 6626. 

2 (Sand 2 , F eee fr = fold Neff. 
= of S = 786687. 

"rand 5) Cords UF 4-fgmen HF haki FL 
— 3 — N ape n 42 e : 

9. (3 and 6) Froſtum r HCF ſolid 


RSB 67 
e 1095} bra TE „ e E 
ſolid AEBDEF = x7 of Sg 356,3343- , 

— (4. cox gie, ny 2; 1% 0775p a rs 


Sve COCA by" Ar. Obadialy Wittam, / 1 L p. 


f1510N13 j, ͥeνννννν , ow Died dai 


On what two days of the year 1.752 will the ſup riſe at the ſame 
inftant of rime, at 9 alem * J 


4 4, 


1 aku Mu. 3 dee ve, 
lingbo rough. 23G 00194 nn 


By Dr. Halley's ten rabllh; lat. of 60 
lat. of Tas e * lorig. = 3. Put 4 
= „ 5 = tang. „and 5 and c = fine and ct. 
85 dx * ſ 30 * Then, by ſpherical wh 
nometry, 1:47 x: #x = inc aſcenſional diff. at Peterſburgh 3 
el = ITE; alſo 1:65:x:5x=a fine aſcenſional di 
Jerulalkty. Dee 2 bay or c= N K 


dein | —_— at 


568 Tur Dianian ReyosiTony; 


= , MR l 1 
ee eee ae N 4. * — 


BAY: ren. Se e 


77 225 2 2 n Pyar Jon's 2 
8 he on 1 EY TE 
ingdo tt vary and 2 n -_ ito 
Avgult,s 75 weekend ors 
"= 4. ee. 212 al 


3 CCCLA. * Mr. William Eaton,” E. D. p 1758. 


Required A bear for Wiang the. 2 of a lever of 


the firſt kind — ng, wright) ere of being diyided 
into two brachias, y the greater, and x the Iefſer, 


9 — 
Sa — and'y the leficr, ſhall e a 


biet A TH 2 FH U A muff (bos 5 Ty 


a ener der Nd, of . 


* 


. ted Pr N 2 4 211 kn 4 
e eee Then, Ry 
x67 ail} denen wild 


bechmegz= 4 Rent Rifign, 
n Sf 


292 do evt 093 12g * 


SW: Is 2413 to 2 
it — Rs wu 


Jean 1 neee 
nen | ingeterminare. 48A 2047 41 

ALY . 

OF: raucht! 1 31 06. +: — hg 1 20% 701 77 

& 34 5 4 leſs than 28, then me N 90 a8) 


[07 | (000 = bas WS", * = 500 vas) = 


— 


4-477 $622 ere xd and L. rn ob eg gnc = » Oils 55 
eden Fab Caen e 200 M: e: Nena 
3” 3b ende 20M „: 2 1 lle 7 ===, — 105 


— — — — 


M - 4044 # Ne r 20 2 


a MAT AUA Te AH Re „ 60g 


Miel | .. Daftion CCCLIF- By Tprinds, 75 L. D. 1792. Prtde 2\nt. 


In a right angled triangle, there is given the diſtance from the 
agg} gle at che to the «of an inſcribed circle 4 chain p and 
iebe protonged 2 chains farther, it will touch the cathetus: 


>. + % 
10 find the ſides ? wn : — 2 * 1. T5 5 nat 17 *. 1 bas K — O _ 


-mun erh le. r » doilĩ ob 


Geometrical conſtructions of problemb-hing: 2 +11-2:c17t Io & 
always valuable where they ard to de had. Wea, : en: 1 
inſatiathe conſtruction firſt, as folſows:! Draw- + : 4 
AD ac, making; A O =. and D 8 1. 2100 20 f 
tbio' Ota E F, at right Sto AD aki 2 7 

OE QF=z0O 7 =>, 
and E, and BC thr D perpendiculee to KR. 4. 941 Inge 
Then A BC will be he & required, as is evident 3 which is the 
greateſt of demppſtration, Calculatio > AO.F we have 
AO=4, OF 2, whence AF = x 20 = 2 Per ſem · 


HNO ABS . e e * 
and (per — ods = of MS Eterſbn Elements of 
- Tet ug 12 FAG LO I 


WW yimtT] a © han 
eg md AC = IE 200 4 


N * ry Toe 
N. th hich of 37: 


cool Lege apd Mg. W 
ar A % W=vs ;a D214 HAT Sr =y 
vd uu = : 23 4&0 bas * 3 2233 +a x bas 


CLIH,, Dur. Rabdles. - ,,. NN 


has, an. © ort 
aring 155 les, o wd ce Eto. ſixth — th 


ee bearing 2 ah) Teiit tives in al grow 


of 
in the ſaid orchard * 


dd ion 1 10 U AD nds ed I > 


92 "4.00 eee 


LI, . 


\ 


% Tax Dyangan;Rarcormony3 on, 


nnen irs of Cotes tie} . 


ee e of frees wle, thy 2 +2 eb 


aK 255% 1D bor He n adit entgrts 


, +502, and, by tranſpoſition, 2777 Ae by 


divifion x — = e P=s "the num- 


1 | pf 
fruit-trees and, NEOW 3+ 7 { 
ſame oF anſwered by Me. hen big. 
attford : e. ir T =$þ=4, wanti 
the whole. LS brag = 50 trees ; conſequently 
600 trees. Now 7 oo apple trees, = G pear- 


50 7 dr 78 50 24 bn 1005 20 Hive + - = . 45 
Ovid 2 Nel C 1 013 Ji 11916519 
Ne S. eee 1. p. 7s 1. 
cio 19.4 's. D Mon & = WP OA 


Ge ge of For 


lag 12: 


he,rect of the 
is given | — — 0 den; dowry LL k 


110 . c e. 01-1 . bs 


nz3S 08 > l (i: 080; ons 
RE Goſberton $choo!, in 


2 1 1212 Wr bY) } 
Tot 3 ehirornd't ft 572 
9 0 2 oy = 9 þ BF els 


2 


= 12. ben x3 = 2 J, per queſtion, © 


he trzungle 2 1, 8 1795, at" 05)! 


and v , and yy+ec=un, by 
41. e. 1 Whence 2 28 2 xt oþ a 


e Jie 8:2 <4 e Fromwnich 


nes On ann 200. zg FEM Mo eld 9 gane — 


-” 


L Kg 22% a5 fe gant tongt 
u >= nie 25 Ld * put 4 f 2 16 
0, 6 40, eise, . 
. 3 n | HA 
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- 


9 
Ae molt ande V eg. 
whence y = 5, 2 = 15, and u 7. Q. E. F. 5 


© Queſtion CCCLV.” y Philotheoros, I. D. 1362. 9d 


\ Given. the area of the greateſt trapezium that can be be inſcribed | 
in an Appolonian parabola, whoſe abſceſſa and 2 are 


28 3 fo 2, eq, 256: Required th dean F the W 
* "EL" by à ſimple equation. ” 


— by My. Terey, Nabe. 
Ne e 5, BC=x. Per pro- 4 
perty of cute 4 bb: 51 = | 18585 
L N 4 f 
n nd F = Yo rh eh ee 


e = area vet the trapezium D F G E, to be 
— In enen and. . 
wi ow, ituting this value of x in 
BS CES for (per queſt.) FB = =: nes 
B =+3s 6 3 whence, 
cats ST UT SLE Gand Be 2 1. U 
= 16, FB=4; E the 
trapęzium 4 b x 3 a= 37 4, ence every p3 | 
greateſt need rp. a © Os keg ws. * N | 


OR. bas „dan: 
ae, eveLyL By ee dad On cir, Elie! 
D. 1752 l 122 * 


There a are ee ee . ebene 85s 


| ference. of - longitude i is 144% 127, and their Uiſtaiice in che arch 
of a great circle 6797,4 ſtatute miles: Required their | Jitituide; 
and what day of the year the ſun riley to the” ben cal at 
the time be ſets to the other? 


* 


177. * 4 a : 7317 ITY oY 993 +4» 4. 2711 U 4 Um A0 f : nau 
' # : 
abe nom *vadl tw yrmriinlfre5 b mt er N Pin ware 


i 1011615111802 Bao 4 Db „an cls 15 , i 
2460 . 


3755 Tpi, *RvÞbvrren rio . 


—— — A 


Aft by 2 Cor, Tac ber of thi Marhamadich A Wel: 


4401 $ „Sen Nag 

Firſts, Dre 97 HONEY the two places in the 

| e half 7 954 K W 1 555 Pe | 
e Ag 

as 9705 0: TER 0 4 Ie W's: I hae (92. 79 21 


== ſun's ſemidiurnal 8 aff ' T6 $ AE Ag: = 1 427 
. anſwering to bo Ve 2 th of November and the + 12th of Ja- 
um, alſo the 29th of bf Wa . e of N N. * 


1 2 09 * 228 qo VR. 
Cofino Dy Are John William, of Mold; in Bline- | 
n mite I. D. 2c 


Wy —Tflemar would make a corn · mill to be on by : a *cur- 
tent of water that runs a tun in a minute, and has, 16 feet fall 
rpendicylar deſcent : It is required to know the diameter of the 
95 heel, ſo. chat the iNving water may 9 the whoel the 
5 13441 


r, orforee erg 9 


i Tr 


d . 0/1 F [1477 


Kirn det 1 . DOR 4 
ci be wo gg auen Ie. 
2 10 * ban 0 D 51 A 


18 


. * * 


| re cd „them tis vl * 
a over · hot mill, aus the diameter of 


| | 15 feet = 4 2 Hon: the far, 1 2 


CP=CA=s. By mechanics be” 

= where ».2=: force of wa. 

uur at A  therefo fore u i +. 1 

2.8113. 2 0ẽ disc. . .Y mo * We K $0 
wheel required. 

If the water be conveyed by the oy B B. 8 
under. ſnot mill; and the greater the diameter of the wheel, 2 
ater · will be its force, and conſequently will have more · force 
the over · ſnot wheel. Ang on ſecond nnn. 


FN (vie Gees by the 


uA 


'* MATHEMATICAL RI cs EN. : . 75 
make the force of the water drawn into the radius of t over- 
hot mill a maximum, i. e. * . =, « maxinum whole fluxion 


EEE =0, being reduced x < 124 10 ud there- 


2 a x* — x5 


fore 2t,2'5 feet = wheel's 


«4 


21018; Ay 


diameter. 
N. B. There ſeems to have been x no > occaſion for ne 
a tun a minute in the rs. 
wee ccc n b Mr: ks; of Sickney, Lin- 
e colaſhice. L. D. 5 . 1, 


* ADBEEC repreſenta compound barome- 


ter, filled with Mercury from D to B, and with wa- 
ter from B to E: How then myſt the bores of the 
two tubes AD BE, and FEC be. adj uſted or pro- 
portioned, fo that the ſcale of We in the leſſer 
tube of this barometer may beta me cee bee 


en op 8 1 


5 nun rh. VEU ln 


N * 2 
vas Sven york 13 | dn(wered by the Ren. Mr. Baker, 


Let the ſpecific gravity of mertury to that of aux Hs "rt 
e gravity are to the tatio f 8 2 


de tubes, 94 givth varlarion in cke leber be. 8 
Tben of: & 23 = varlstion at the upper. 


ſurface c of the deer tube (being reci — — 

as the ſquares of the tubes diameters); — whole. G 
| variation of the leſſer tube = . the varia · | 
tion of the mercuty's ſurface at 6 the x greater TY 


tube, the ſame with that of che water in the ſame K 
place, is 1 variation at N of dhe ſunse diameter. [The whole 


'\ v4 Ban: " j * 9 1251 
variation of the greater tube BG S The preſſure of the 


mercury and water together upon the li at K is from the 
of the tubes, the contained fluids in G L C and. CI being ſuſ- 


pended i in æquilibrio; the variation in the preſſure of the diffe · 
/ rent columns depend on their weights —=Z and 2=: fir 2 1 
4. | * N 


# 


574 12 FOLLY PAY R TRANS OR, 
T * >, ** 0 


"4 SOUS 7 2 mw ; 
Seng i — te ber le 22 

„ 
inge common pern — 


r: : 2 i and per queſt. 10 21 f 214 1 48 
1, (heres = 14 nearly) whence 1 = g. 3541, and the 
_ diameters of the tubes are ad 3.364, toil. W. W. k. 

Cor. „ If ==, 2, 3. 45 506, a. andy =v/7, VT. VT 


V7 VE Nd, Eee. correſpondent; n 532, lp = 
Ach Ao no! vi” 1 9. 


25—1T 
2% v 452, the vations u thi bromeer will = hl the 
X % En. 6 OU 1& 3 

3 r. II. If 5 1 4.3, 4. Se. and r A Vr Vo; Ve 


4— ett; =o, or r= N — ly the variation will be be ; 


Be finite. Hence, 
Ce Ill. x. baden be aer egen 
nable ratio to the, va 


= lr. J. Wil * br, 8 5 (in his W ; 
. Syſtem), page 4 { decermiges the ratio of ee — 
the lip be ptr + = ales wha 


19 2302 8 19483} Sw 149% $43 10 94955300 
ones” dhe eb , 923 l ae e 
4 : : 

-o vat Hite tabs, PE . 


4 +. 


— CCCLIX. Hf boese 6D. b. 4 


A a, determirie'the folidiry/uhd ſoperficies of an elfipritat'- 
„of any ine the fliley a OR the tranſ⸗ 
r we Toches) the ſubſtance filling _— periphery is cir- 


cular of inches diameter? N ng 2: 10 U 


4 . A. . 151.4 ell, > XxX 42 Tr e pe A n 1914 4 In * f bg 2 b 
7 . . J : vl X 1 4 32 2D] d 3 $3 &F r 2 Fe. LJ F : 720 


4 | a 
8 ieee 10 91909930 0440 79 Mite de ending Aue 


"= © js ban TW * | 8 ow mer % nge amgi07 Hit 


*t A - | 1 


ge 5 en 


# being. the tranſverſe; and c che conjugste ares Ba. 
inner clips, of a ſolid elliptical ring, whoſe circumference is 


circular, of p inches diameter; then Toned c +:pwilb be the 


tranſverſe and conjugate axis of the ellipſis paſſing through 


the middle of the ting, whoſe circumference is in the centre of 
vity ; which eircumferenee put r a;- 9 {ince-the folid or 
Nike ace generated ĩs equal to the product of 
circular line, reſpectively multiplied into ans way made by the 
tre of gravity, therefore, 7884p is . and ler 


e n Aa of 


Queſtion CCCLX. btn Libr 3 


{8's apron ton ſhort,” the is full of complaint, | 50 
At ro N pity ſhe looks like a faint! 


the floor falls * then her ſcreams N *Y 
And fainting ſhe fittks in a fit on the chair. 
Mamma for the doctor immediately ferids,” de 250 
Who, in honour to wm. _ his oy N 
He examines het pulſe. D wir, kv Pads 
Veſcants on the —— ks of es.— 
„Rur alas 7 Keith ſpirits, —— Mie ——— Rae N tt: 
Specifies, nor preaching are found to do good: 10 * 
ES fu cutne in, who the cauie did. declare, oh 
| the finefle, ute 5 Hons anal et, 
* "Marhmanewwhscold Miſs's hoop was too AN 
Abesein Lay — diſorder,” and al! W 2 W0. s 2002 
9 wayaſk'd-—- Pully reply oi 82 N. *# N #3 


o will cute me "No 9 will a biſde. + 
Ts : 00 0h e e eh to cute her diſeaſe, F = > 


Eo een thn. 0 5 — 8 
I che right aadleft wing a rench pl in made., 

Io her elbows advancing,” ang forms a parade. NOS. 
. ek Nie Fo — bars, dam repair, N 
Der fat het air 


37 


' 


576; TAD RN on, 
At the fight of a beau, how her heart beats alarms ! 


While the winds ſwell nd her lags cell their charms z 
Her hidden SER La SET A On 


r enſnare the: beholdor, ↄſhould chance give them Gabe... > 
Ry-1baquoar's of her-hoop;Pdliyiieps into fame, „„ 1 
- By — the reſt. ſbecdpceals her owIU name n 
Ia the country ſhe reigns ler the ſquite and the clown, ela 
Oer the lords and fopa {he's triumphantin _—_ all 
Eier boop'is-the ſeeret—and-if:yqw would know, 1! viivirg 
. Whavie holds with: „q — below“. wt 


For rm of th « hoop i ble be 2 chin can e A 


Bu next the head u — dei oy | 

_ * Tranſverſe 72 ind es | # _— : 
 Conjugat « 55 ams. Abore e Below 

ern — — 


From the lower part ot the: hoop's circu e to ** bot- 

tom of the derben ch ee poten mers nder, b V the pet; 

ticoat hang ly, pe di 190 from then. + the 'altirude 
er 1843 


of which elliptica cylin ak Que, the content 'of 
whole STAT in vine ann 0 a; wo ar: Nr 


1 bn 1001 lle Eid is e * 
Allee h us, banfnang, i Redrath 0 Cornmal 7 
Put a and 6 +042 and 46 inches, the tranſverſe d conjugate 
giameters of the boop above and rand d 2:48 and a9; the gi- 
menſions of thoſe'below z alſa-m= ua, the fruſtum of th | 
ſoid's 2 and 1g inches. the ellipti ee 


E 
tude : then, By f known theargm, + db D 


5954 wine : gallons, ee the . LIM 

can. n n 97! 

yt =- 8 TH. wine gallons, the Foatenr'& of the Exfidtical'c con- 
cavity; v hende che cuncavĩty of both = 1% Wan lens, 

' Mr. — — it thus? Let 42 inches, 
32 26 = tranſverſe nd donjugate diameters; abovt ; 7 48, 
c = 29 = tranſverſe” and Sax 5a diatneters below h 12, 
g=18, 5 1 concaxity 


mh ac 


31 - 62 396-7406 wigs gallons 
oo | Pra 


J * J 


* 


MATHEMATICAL REGISTER: 377 


2d ft: vogh 30 bony 5: fo 22 Tom's bog ien vim 
BBs” by parenting, LD. 


Archimedes, the renowned mathematician, of Sicily, once 
bathing himſelf, obſerv-4 the water to riſe ſo much higher on his 
going into the bath. It was from thence he firſt took” the hint 


tor meaſuring the ſolidities of all irregular bodies, not meaſurable 


by tie known rules of art; and allo for determining the diffe- 
rent ſpecific gravities of bodies. For, being tranſported with the 
diſcovery, he came out of the bath, forgetting he was naked, and 
ran home; crying out, Ed, E92-xa,-fignitying, I have found 
it; and, afterwards, diſcoveted the quantity of Reer mixed with 
the gold in King Hiero's croun, which the work man confeſs d. 

It is propoſed to determine by the beſt method, the neareſt 


ſupetſicial content in inches of a modern mathematician, of a 


middle age, weighing. 160 pounds, averdupoiſe, being naked, 
all his patts middle ſized, and meanly proportioned 5 and his 
muſcles not rigidly ſwelled, nor yet quite unbraced ? | 

* | | 


3 
Anſwered by Mr. F. Holden, at 


eſthouſe, near Settle, York- 
ſhire. 4% . f — 


dippiog it into à veſſel full of melted tallbw, you may, by trying, 


the weight of the tallow and dipping-veſſel in a ſcale before an 
after dipping, know the quantity af tallow, in weight, taken ug 


" 


by the piece of wood or ſtone. Then take about 18 or 20 mõ- 


dern mathematicians, (the more the better) ſtrip them ſtark naked, 
and ſuſpend them (like Abſaloms) by the hair of their heads, as 


- chandlers hang their candles, or elle by ſoft bandages under the 


chin and behind the nape of the neck; fo that they may be raiſed 
or let down by pullies without hurting: dip-them alfo, one 
one, in the ſame veſſel where the wood or ſtone was lately dipped; 


and marłk the tallow they all take up; by weighing the veſſel and 
all 


tallow, before and after they are all dipped (keeping the tallow 


juſt melted and of an equal warmth).:.then ſay, as the quantity 
of tallow, in weight, taken up by the wood or ſtone, is to the 
known ſuperficies of either. ſo is the weight of tallow taken up by 
all the mathematicians to the ſuperficies of all the mathematicians. 
But, by all means, take care * they are kept naked, till they 

D | | 4 64485 are a 


- 
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are ſhivering, and almoſt as cold as the wood or ſtone itſelf, be · 
fore they are dipped, elſe this p ion will not hold good. 
When they are all dipped, wel coured with ſoap, and cleanſed 
the 2 let them be weighed, (or they may be all weigh - 
ed before dipping) and ſay, as the weight of them all in pounds 
is to the late-found ſuperficies of them all in ſquare inches, or 


uare feet, ſo is 160 pounds weight to the ſuperficies of the mo- 
450 mathematician required to oy known, (= 14 f ſquare feet, 


- nearly, as we find by another method). W. W. R. 


N, B. I don't doubt but there is a ſufficient number of mathe- 


maticians i in the ſociety of which Mr. Pedant is preſident very pro- 


to make the experiment upon; and if, by their means, this 

t problematic problem can be effected, it ſeems to be the 
* we bo of rendering our modern mathematical conjurers of ſer- 
to poſterity ; as 1 will redound an honour and 1. to 


the diſcoverer of an j invention ſo important and uſeful to the pub- 
lic. Sees | | F, Holden. 


ee eee 4 


To make any obſervations either upon this curious quokios, or 


its as Aer gr? we apprehend will be quite unneceſſary, 


fuffice it to ſa Diary was now taken out of the hands of the 
former compi er, ptr conſigned to the care of Mr. Thomas Simp- 


fon, under whoſe iaſpection it flouriſhed until the deceaſe of that 


excellent ee in 1760. 


Queſtion CCCLXIL. By A Perſon of Honour. I. D. 1753. 


A vater · mill is to be built where there. i is a fall of water of 24 


feet, It is required to determine whether a wheel of 18 feet, 
with 6 feet fall, or a wheel of 16 feet in A. WF 


bo 0 cena one 
nen | Anvered ty 2. J. ME | 
"Tho Gaal by falling 8 


of the acquired velocities, the — the water falling 8 feet 


is iy velociacqured in lling 6 fe as4/F to /d There. 
3 the force of the fame water to 
s 4 turn 


MarnZu arte LI R011. 579 


turn a wheel of 16 feet, with a fall of 8 feet, is to its force to 
rurn a wheel of 18 feet, with a fall of 6 feet, as 164/T to 18 v6, 
or as 84; tog yz; that is, as /I56 t /233- Whence, it is evi- 
dent that the wheel of 16 fret diameter has the 5 advan- 


9 


Queſtion CAN. By My. John Fiſh, of bee L. D. 
1753. 


A ball bg 4 pounds upon the ſurface of the 225 to 
what height, in the air, muſt ir be carried to weigh but 3 pounds, 
and how long would it be falling to the ground ? 


Anſwered by Mr. Timothy Doodle. 


Let CD be the earth's ſemi-diameter, and DA * re red 
height from whence the ball muſt fall: then 3: 4 7: Cy: CA? 
and conſequently C A D x /F = 3980 e = 4596 4 
Whence D A is given = 616 — or 325249 feet 

Now the diſtance deſcended in the rt ſecond of time being 
always as the force, it will here be = 4 of 26 r feet = 12 
feet: and conſequently the time of deſcent re AD, with 


the ſame force unifornily continued, = = EW = = 519 ſe⸗ 


conds. But, ſuppoſing a ſemi- circle ASC to bo deſcribed upon 
- AC, and DS perpendicular to A C, the true time of deſcent 
my h A D will be in proportion to 519 ſeconds, the time juſt 


> 


found, as half the ſum of the fine D'S and the arch A S is to 


* chord A'S (as. is proved dy the writers on fluxions). Now 
Ae: eppes: >: e radius of the tables) 
V 78 =the werte dre ef the 
8 0 C = 137% 4. Whoſe bo — 
age S is 1 given = 42. 56” : the 

fine of which will be 681, and 8 
7 of the angle itſelf = . 7494 
e of theſe is . 712: but che 
4. 66/ (2 X ſine 21. 28% is 


4319. < it i de 7319 471527 ſeconds, 
5 min. K. ſec cours time required 610 25 


„ 0009 ned ig 
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43%0) 7: 


3 ue ccLxN. Ay Nichol Dixon, 7 Blackwel, L. b. 
eee e 


| „Tue objects once ew} in ſtone, 
IJ o proteſt I neer ſaw bigger, 
Andi ſtood in right ang ler figure. * 
Theſe ſtones (as being told ro me) | 
_\ Go by the names of A, B, C; 
ER "From C to A L mesfur- d, then, 
In Engliſh/miles exactly ten. 1 
y 3 From A, fer B, due North I ſtride, © 7% BOB 
| *Till I the riſing fun eſpy'd | 
I: _ Appearing in a line with C. 
, Directly, as I ſtopt at D: : 
07) And there old Bob (who came in fight.) NA 
F 5 0 Told me “ the angle C was right: 
m d That three miles furthet on ſtood B, 9 
8 * And ſaid & that courſe was true forme, ad Vs 
I The time this happened, may. 75 
5 | N in de the 28h of May. 61.49 
rap OF IC Nin without:meas'ri „desi double 5 
But you'll the miles to * find our. 
Ye, who to cards or dice pretend! 
NS oy gf) problem ſolv'd, the gmail an: . 

; 19365), 0. Is. S gn ſent it firſt tor fun, 4 
" Now, ſolver you, ſome. fon of a gun! x! 
* ob For cards nor dice can Simpſon. — 4 5 

1 Sir John, e um. 


57 
e 3 19 : 
22 BY } 47 ws Y p N 


* Allumas ty Anthony *— 2 


. Soßpez the (Circumſerence of a circle: to 
* * pai A. D, and C, cutting B C pro- 
| in E. Then, A E being drawn, in 
the triangle AC E vill be. given (beſides: the *7/ 

right angle) the fide A C and the angle E 
B DOC = 48% 34 = the ſun's horizontal!“ 
azimuth from the North: Whence C E i "Oy 


given = 8.8265 which put n, making 
n | | 
33 * Lat, 54“. 


* 
& \ 
—V 
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AC S3, BD=5c, and BC : therefore A B = rr; 
and, by the property of the circle, c Nef . 
Hence # = 2. * z and gens came DC= 3-473 miles. 


Queſtion cccl xv. By Mr. T. Comper: 7 ads of the Mathe- 
' © matics; at Wellingborough. L. D. 1733. 


On the 14th of laſt, March, at half an hour after 11 in the fore- | 


noon, being in latitude of 52% 224, I obſerved 10 beats of my 
pulſe between the time of a ſmall cloud, ſhading me, and that 
when the ſhadow thereof reached-a tree, at the diſtance of 88 
yards, eaſterly from me; immediately before, I likewiſe obſerved. 
that the angle formed by the ſhadow of a ſtick perpendicular to 
the horizon, and a line drawn from the tree to the place of obſer- 
vation was 120% Now, admitting 70 pulſations in a minute, the 
hourly velocity of the cloud, its direction, and what > gx of the 
rg no the waa blew, are hence . 


. 


sure by Me. John Wiggin.” ö 


] 


Let P repreſent the North pole, Z the Zenith, 28 ig Þ 
the ſhadow of the ſtick, and Z F the diredlion of the 
cloud; then the angle TZ © g 60; and, in the 
oblique ſphetie triangle © Z P, is given PZ the 
complement of latitude, PO the — of = 
ſun's declination, _ with the contaj Ic angle Þ | 
wikgce-the angle d K is found vr 5 5 e's | 
which added te T E O, gives TZ R = 69. 42%. Eg There⸗ | 
fore the wind blew from W. b. N. 2 N. nearly... Again, by al- 
lowing 70 pulſations to a migute, the ſhade of dhe cloud will! 
75 oyer à ſpace S 88 yards in the time of 19. pulſations, ot 
x ſeconds 3. 7 is at the rate of 21 Nike per 1975 


2 T. 


FT PS + 


*+ 


97 x 
1 * Jo vie | 


uli, CCCLXVI, By Ms. Joby Wills, 1. D. 1533. of 
" What þ wn : aciput: being put out at its 7 equal vilue per 


oent. at ſi intereſt, for an n of nn 
an oe ext es N 
Om HET Wale 1 50 wor * Ne q 
= ny p 


| MS * 
504 . | Anſwered. 


"5: Tur Dran Rxros fro vi on; 
| Anſwered by Mr. J. Milbourn, 

Let 100 ,. principal * and for the required principal, Kc. 

put x; dene 2 285 © = the intereſt for one year; and as 1 


gar) tw x ar) e the wren tor x years: 


whenee (per queſtion) 2 25. —.— r 7.09006 
0 a ee 


5 cl AVI. By the Rev. Mr. Baker, 
lin 16 1 Lincolaſhire.  L. D. 1753. of Stickney, 


If the thickneſs of two microſcopie glaſſes be three eights of 
their reſpective radii of convexity, and theſe be in the ratio of 10 
to 3, how muſt thoſe glaſſes be diſpoſed, in a compound microſ- 
cope, ſo that an object, eight inches Sou, "nw WS; ſhall 
— magnified 1 


Leh OT Auen tur 5 et 
txt the tails ef c of e 
the ch ickneſs $3 1 N. 
© 4, its thicknefs B 8 5 — > F 
rin ofthe re SS and wt = : 1 
; thickne( E E =/Þ; and ler e — 
eee ty 
| N diftance CD of he place of the image from. the 
- The, A being the place of the image of ay geg dt D, by « 
e Boring 


nt IE And, by aother known theorets (which is 


acc 
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a corollary to the former) the principal focal diſtance E D of the 


_ Lane® will be — x — 2 


24 — 4 6 


But, by the queſtion, 0 = 35, 8 = F. and =. Therefore, 
by the ſubſtitution of equal values, = 2. and D Ex 
£7 rp 

lor 


107 4 Ste 8 — 9 
—dſ 1112 — 
77 1 * 2 7* = = TORS DS (=DE 


To POEM 


wr 
37 


OD 
—— 3 Again, 1 WY — x 5 ; that 


or, 


* 42111 F pages 5 : 


IT 


put 2 — OI 
Say and our equation, by ſbſcin, 8 nee 


z + c + 4224 — 
. e oY 21 ER = Bs 
5 6 | 
n r 
Hrn; 75: From whence, and: 


3+ = — =3, the value of x, will be found by an equation of 


three dimenſions: and then, the value of FA given in 
terms of 2 — putting that value = 8 inches, 4 will be 
found, and from thenee every thing elſe, — | 
| Bur as the finding of 2 this way (the terms being numerous) 
vill be ſomewhat troubleſome, the known method of approxi- 
mation, by trial and error, may be. here uſed with advantage. 
| Accor. 


* 
2 


( 231 — 


| hour of the aa where and _— thoſe prion were made? 


con ſequentiy their 
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According 2 which, having aſſumed for the value of a, that of y 
—) will be immediately. found; and chen, by ſu> 


ſtiruting — . values in che other equation, the error will be 
determined, Ne. „ | | Ig 


Nine. CCCEXVIH. By Mr. Thomas Cooper, of Welling? 
-— © borough. I. D. 1753. 


On the roth of September, 1751, at night, the vertical Angle 
between Jupiter and the ſtar Caſtor was obſerved to be 352 48, 
and thar between Jupiter and the bright ſtar in the whale's tail, 
78 297; it is required to determine the latitude of the place and 


1 


. dnfeoered 1 Mr. W. | a, 


Let P be the pole of the world, Z the ze- e. 
nith of the place, and B, I, C, the three 
ſtars: from the given longitudes and latitudes 
of which, or from their right aſcenſions and 
declinations, the diſtances B I and 1 C, and | 
the angle BIC, .may:be. found. by common F . 
trigonometry. 

Aſſume the valos of of Z L. as near as you can to its true value: 
then, having two Tides and one angle, -in each of the triangles 
A CIZ, the gles BIZ and'CIZ may be found, and 

fo BIC. Mark how-much this value of 
B C differs from the 7 ven value of. the ſame angle: then make 
a ſecond aſſumption for ZI; and find, again, the value of the 


. angle BI'C, marking the error, as before. From theſe two er- 


rors anew. value of IZ, by the known methods of approximation, 
may be found; and ſo X till you arrive to what 45 <gree of ex- 
actneſs you pleaſe. Having thus determined Z I and ZIC, 
from the latter of theſe deduct PIC, the remainder gives the 


angle ZIP: from which, and the two e 


n ere * become k known. 


$7336 A: 
4 
1 222 


Queſtion 


- , $ 
4 * * * 


as * . - , 
. TK. # a f 
3 * T " 1 1 
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N dun CCELXIX: By N. Chriſtopher Maſon, F Eatbourny 1 
þ * near Paget, in Suſſex. n 1753. 
3 at copſiane quantity being put wt a factor, in Monſ. Quabem' 3 
* Mathematical Recreatiogs, to be multiplied by variable factors, 
in order to produce 3 ones, 3 twos, 3 threes, &c. thro' all the 
digits, I defire to know both the conſtant and variable factors, 


that will produce 6 ages; 6 twos, 6 threes, &c. alſo 9 ones, 9 
twos, 9 threes, thro? all the digits ? | | 
(a 
Arfevered by Mr. J. Robinſon. Z; 
Let 999999 s be the conſtant factor; in onder to produce 6 - 
6 ones, twos, &c. The other factor call x, and the firft ee 2 


then x 4 = p, and Conſequently * = . 
* 


Univerſaily, -putting the conſtant faQtor (which. is arbitrary) 
for the denominator, and the given product for che numerator, 
ths fraQion, or ions, thence ariſing, will be the variable face 


r, or factors, required. | 
If any number of nines be taken for the dedeminatis of a "oy 5 


tion, and the ſame number of any of the digits for a numerator, 1 
the fraction, hen reduced to a decimal one, will have the very 
ſame 6igures as he numerator, repeazed to infinity. Puus, for 


example, = ks 8 ol MIS THIS IR S012 36, ee. ad infinitum. 


Thus allo e = 144444 ez and conſequently 955999 5 * 


* . &c. = * — ſo of others. The variable . | 3 
tors, derived by _— getbod, ate flactioas j but 5 | 
particular anſwers 2a de had in ale numbers. Thus, 5 | 


# p$==37037 pd =p 1 * 


4 if 3 be taken for the conſtant factor, the reſpectiyg. variable fac - 
| 555 to produce ſix, and-g ones, will be 37037, and 37037937- 8 
The multiples of which by 2, 3, 4, 8. Kc. y be 
the other: variable factors req 9 In Ike Page. 37. being ac | 
ſumed for the conſtant factor, 7 variable ones will be 300 and ' b 


$083Q03, together with their multiples. 
4 F Nl on 
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| Queſtion CCELXX. By Mr. 'Terey, of Por:ſmouth. L. D. 1753 ' 


Required the ſuperficial content of a ſcalenous cone, whol wy 
longe fide 15 'F inches, R 9, a . ee 6 inches. 


Weener Send ty were, „e if 
Let BH DEG | | | 


be the given cone, and 
A G its perpendicular 
height : TEM be a 
tangent to the circular 
baſe BE HD at any 
point E; and, ſup- 
poſing e to be another 
point in the curve in- 
definitely near to E, 
let E A and e Abe 
drawn in the furfact of * 
—y cone: and from the 
ame points E, e, upon n 7 
e %% YER 30- ava 2: 


ſing through G, ſet fall che zeulars B F ande ef: ewe: X 
the radius'C E, and "ug * G rallel thereto, meeting the 
tangent E M, at ngles, in * to which point from the 


vertex of the cone 191 A, which will be e perpendicular to the 


beth tap becaoſe (being equal to T + GK") it wilk 
the leaſt —— in this Fe where G Ki is the leaſt poF 


. Conh AGE = c, and C B'=x, RE 
Xe) and ER . Theo,” by the property of the circle, C M =: 


Kaen ey din dach en pak Wet * 


Wy , my u 
K . Whence, Ar v | 


2 10 


S CO multiplied 95 15 a, gives 


Du Foot 90 HW 2310 D ov 


— 
3 2 
5 011 WIT is 1 9490] 249 14 
. * 


Ne 
* 
” a” 


BD g 6, wehaveCE = 3= a; DG 
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24 ect A for the area of the triangle 
E A e, or the fluxion of the required ſuperſicies. Which 


fluxion, becauſe & -=, is alſo = 


4 — | | E 
W 
z % ec 23 4 — 
— . : whoſe fluent will expreſs 
4 a —Xx ' 


the required ſuperficies of the cone. | 
But, as the finding of this fluent is extremely troubleſome, and, 


when it is found, converges ſlowly, (except when the cone is but 
little inclining) I ſhall therefore give the ſolution by a different, 
and more general method. 5 
t PI be a right · line equal in length 
to the ſemi- circumference BNE D; up- 
on which, as a baſe, (or abſciſſa) ſup- Z 
poſe a curve pgr it to be deſcribed, 
ſuch that, taking PS always equal to 
BE, the _ Ss 2 1 
equal to half the correſponding per — — | 
dicular AK: then it — . P- @R 88 T 
area-P T tp of this curve, will be exactly equal to half the con- 
vex ſuperficies of the cone. To approximate which, conceive 
the axis P T of the curve, and the ſemi-circumferencte BNE D 
of the circle, to be divided, each, into four equal parts; and let 


the ſucceſſive values of A K (= Wy + a — anſwering to 


the pointy of divifion B. L. N, E, D (or P, Q, R, 8, T) be 


computed, and repreſented by d, e, f, g, and þ, reſpectively. 


Then, theſe values being the doubles of the correſponding ordi- 


nates P, Qq, Rr, Ss, T4, it is evident, by the method of 
' ” % — 14 
equi-diſtane ordinates that XAT XTi, 


1 90 
will expreſs the area of the curve, or half the ſuperficies of the 
cone, very nearly. | Wes.” 
Now, in the cafe propofed; A B being = 12, A D g, and 
— u-) 
230 


4F 2 2 


Pact 
= 


\\ 


that the line O A F biſeds the angle 


= 3 acres, 2. rgods, and 16. perches, which. was required. 
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=; CG.= 54 = 51 and IN = 25-9375 Sg Here, 


therefore, d ( AB) 123 (SN n n 
10.9996 f (= /*c Aa) = 9.21621 g (= 
"Vick aa+ibb—aby;) 8.7432 and (AP) =g. 
From whence ( Bf. AED) the content 


90 


of the whole, required, ſuperficies comes out 93. 13 ſquare inches. 


by taking a greater number of ordinates, the anſwer may be 
brouaht out to any degree of exactneſs deſired, however great the 
inclination may be. Fw | 


* * 


jon. CCCLXXI. By M. Joſeph Hilditch, at Handual, wear 
pl Shrewſbury, L. D. 1753. 


* 


The three diſtances from an oak, growing in an open plain, 
to the three viſible corners of a ſquare field, lying at ſome dif. 
rance, are known to be 78; 59-1 670, &c. aud 78 poles, in ſuc- 
ceſſive order: Quere, the field's dimenſions, and the acres it con- 
tains ? gi | 


Anfwergd by Maſter John Birks, o Tyre, at Goſberton School. 


The three viſible corners of the field 0 
being repreſented. by A, B, and D, it is 
evident, becauſe the given diſtances of 
the two laſt from the oak, at O, are equal, 


B.A D, and conſequently that the angle 
BAO _ From which, and the 
iven ſides AO and BO, the angle 
BO is found” (by trigonometry) = : 
22,26; AOB = 12% 347; and the D Cc 
de of the ſquare A B = 24 poles: whence the area of the field. 


* 


L : o 
= , : 
4 Queſtion 
. * 
* ” . 

* 

4 
. * 

, ” 
= % 
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Queſtion CCCLXXII. By My, Terey, of Portſmouth. L. 1 n 
175% _ | 


What is the content of a caſk, in ale gallons, whoſe ſtaves are 


exactly circular, and dimenſions of the head and bung diameters, 0 
and alſo length 24.36, and 48 inches? 8 


Anſwered by Mr. T. Coates, Writing-Maſter, at Briſtol. | 


49 Put r ='the radius C F of the gene · 
, 1 which is found (by com- 
| n properties) = 51; alſo put c * 


CH 33. DHI, HN(=C 
=x, and MN = y. _ : 
Then, univerſally, y = . 


—: therefore y9=1 Lecce 
wx—2C)3 andp y*& =p C DD —FaX = = 5; whoſe- 


fluent is pX b6bx —3**—2cx area MNHF =S': Which, 
when x 24, gives the content 139.42 ale gallons, | | 


* 


«4 
5 0 Wy 
* e Cccl xx 5515. W. Bevil, ne. Lin- 
g * colnſhire. L. D. 75% 3 
| the moon's diameter to- be 2170, had Came 
— and the diſtance of each other's Fs R 
a where muſt 1 view them on a line drawn hetwixt the r Centres, to- 


r . 


* 


350 


faces vi 
7e dane AD, reipedtively. z 
F 
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Anſwered by Mr. Timothy Doodle, 


Tet O and C be the centres of the earth 
and moon, and HN the place required: ſup- 
ſe HF and HB to touch the two ſur- 
aces in Fand B, and let FG / and BD 

be perpendicular to OW. : 
ut a OE = 3985, = CE =108z, 
c=OC= 245070, and x = OH; and 
let p =.2 X 3.1415 &c. So ſhall the cir- 
cumference F Ef, &c. pa, and the Tit- 
cumference B A, &c. = pb: And there- 
fore the go FE, BA of the two ſur- 
ble to an eye at H, are equal to 


But, by ſimilar triangles, O H (x) : 
(a) ;2 OF (a): OG =: whence E G 


2 


BE 


H 


— 
* 1 


F 


——— 


0 


FAY > Ba 


=4—=: And, in the very ſame manner, A D=6b - — 


* 


. * 


— "Wks bat , 855 
—; or EN c— x, and conſeq 


kay © 


phxb—— which, being a maximum, < = muſt 


\ 0:2 ; 3 . . — a3 x l 3: 2 ** x* 
* be a minimum; and its fluxion — — + ===; = 0. Hence = _ 


uently x = = 
r 


118585. Therefore the place where Friend Bevil muſt take his 
view is 210600 miles aboye the ſurface of 
find his way up fo bigh. 


the earth, if he can 


Queſtion CCCLXXIV. By Mr. John Williams, of Mold, i 
| | - Flintſhire. L. D. 1733. 2 


. * 


Mathematicians take pains to deſcribe curves and ſolids that 


1 


never exiſted, yet ſay little or nothing to the properties of thoſe 
things that are in nature; eſpecially the ſections, ſolidities, and 


curve 
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curve ſuperficies of the egg, which is one of nature's principal 
productions. If any of the problematic problemiſts would be 
. Pleaſed to give the ſolution of the quantity of curve-ſuperficies 
and ſolidity of the egg, when its axis is 2 + inches, greateſt or- 
dinate 12, and the diſtance from that ordinate to the neareſt end, 
1 ihch, they would be intitled to a maximum of applauſe, in- 
ſtead of the minimum acquired, by puffing and cavilling about 
their ſuperior dignity, who are odd fiſhes at foot ball. 


Auſcered by anthony Shallow, EI. 


'Th's queſtion, in the form it is propoſed, is indeterminate: 
the figure of the egg, as well as its principal dimenſions, ought. Y 
to have been given; ſince, of an infinity of curves that may be 
deſctibed through the ſame given points, experience is not ſuf- 
ficient to direct us which to chooſe; it not being known that ever 
two eggs were exactly of the ſame figure. C 

Let AFBCD be a ſection of the N 
des through its axis AC, and let BD 

the given poſition of the greateſt or- 

dinate. It is viſible that innumerable 


viding the axis A C unequally, no curve of a lower o 
. "the ſecond can poll a | b 


making x = p, and y = ©, our general equation 


we ww ww 


Allo, by makings S 2. e 9 00 nn ERIN 
dp = rs or b += £4, + 41 8 num 90064. 4 * „ Bad: 

Laſtly, by waking * + 2 <4 I A (the fluxion of Y U 
c * + 25 = o, and writing 18 85 dem d *, we llave 4 


204 7134 So. Fan 12 
ul | | * Now, 
n & » +4 9 4 


8 


1 


592 Tux DIAAIAN RZTOSI Toa ON 
Now, from the three equations thus derived, d is found = w= 


Tee 28 rFrX399—P? nl 22. rrþ4 Xanp 39 + 
Px. OT Xp er TORE 


$0 T3163T | #248, Ro ot 
Therefore the general equation in known terms is yy = Nr 


x TFT XT DNK. Whence, 


X NK. 
if 2 be put = 3.74159, Ire, we get TYY x = 7 X 
27 = Xpqux+3gog=pp xa x—24-pX 3 x for the 
Auxion of the ſolidity. Whoſe fluent, when x = p, will be found 
- 292 X bp q—699— 
pr 12 Xi |; 
whole ſolid.» Which therefore is to(Tr 7p) that of the circum- 
ſcribing cylinder, in the proportion of E242 Ph 
to unity. This proportion, in the caſe propoſed, (where 2 N 
= 1.4; and r =4) becomes as 32: to unity. Therefore the 
folidity (according to the above aſſumption) comes gut 1.8 124 
cub'c inches... - .. E : | | Py 
As to th ſuperficies, or ſhell of the egg, it may be alſo found 


2, expreſſing the true content of the 


from che fame general equation; bur it is hoped the facetious 


propoſer wi himfelf determine that, and accept it as à proper 


reward for his trouble and induſtry in promoting uſeful ſcience. , 


Borde cotrefpondenrs Gotifider the egg is formed of two une- 


, qb&41ſemiifpheroids} | but this does not feen to agtee well with 
the true figure, it being hard to canteiye that the curvature 


ſhould” bexnmediately changed by more than one Half, in paſſing: 
from one ſide of the greateſt + ig the other, dag * * 
Fe AVERY ALE a5 A SLONUE :.1 


Nee, CccCl XXV. I Philotheorpaa L. D. 1959, 
My Lord Mayor's golf chan being 50 inches in meaſur] 


round it, at what diſtance muſt it be hung over two pins, hori- 
zontally. fixed in a wall, oveted with crimſon, damaik, for 4 


3 


AEN the malt damaſk poſſible, within the ciccum- 
ence of the chain ? | de 


1 


* 
— * 
2974 A 
* & © a * F . 
o wa 
* 
* 
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© © Amwvered by Mr. W. Bevil. 
Let a cb bea curve ſimilar to that, 
(ACB) formed by the chain, ſuch that 
its ray of curvature (a) at the loweſt 


point c may = 1. Then, the area of 
the ſemi-curvilifieal ſpace, @ cd, will 


be truly defined by y TFzz 2, 


(as is proved by the writers on fluxions); z being = ca, and y 
= ad) = byp, log. 2 + s. NE ro Ahn Fronts 
Hence, by putting the length of the chain c, we have (by 


the general property of ſimilar figures) as S 1* : cc (TCT ADF) 


10 VEE pa EDDIE DF = area AC Ds, 
which being a maximum, let irs fluxion be therefore taken and 

made = 0; ' whence, after proper reduction, there will com? out 
| 12 rz. From which equation (by the 
known methods of approximation) the values of z and y may be 


found: for, having aſſumed for z, y will be given from the 
equation y = hyp. log. 2 + i F= =; and then, by ſubſtituting 


theſe values of z and y in the above equation, the error will be 


known ; and from thence, by repeating the operation, &c; the 


true value/of''z; which comes out =- 5.4623 and y = 2.399. 
Then 7.161 (ac ad): 2.399 (ad) 7; 4c (AC+AD): AD 


=0.15259 Xc:-whence'A B = 0.30518 X c = 15 259 inches. 
Anthony Shallow, Eſq; ſolves this problem exactiy in the ſame! . 


manner. But Mr. Timothy Doodle, and Mr. O'Cavanah, tak- 
ing the meaning of the queſtion in a different ſenſe, (ſappoſing- 
the arch AC B, and not AC B AB, to be given = 50) 


bring out A B= 33.575 for the anſwer, In which caſe it appears 


that AD, C D, and A C will be in the ratio of 0.6915, 0.6656 
and 1, reſpectively ; and that the area AC B is to the ſurge 
the arch A CB, as 0.1549 to unity. But there is yet another 
way in which the queſtion may be taken, as it is not ſpecified, 
whether the chain is to be faſtened to the pins, (in which caſe the 
area will be the greateſt poſſib'e) or whether it is ſuffered to ſlide 
freely over them, till the two parts thereof (here repreſented by 
AC B and AE B) acquire an equilibrium. la this laſt ſenſe the 
* | 4 G ſolution 


'<'J 


ON . ; 


hyp. log. 2 +W FE x as 


_ inflexible line 


594 Tur DAI Rerostrony;'of, 

ſolution will be ſtill more complex; but the . beſt method will be 
to aſſume two arcs, ac b(=2Z) and pen (= 2 2), of the ſame 
given catenaria, ſimilar to the two parts A C5 and AE B of the 
chain. From whence {by the properties of the catenaria, and the 


conſideration of ſimilar figures, and of the equal action of the two 
| \ Wi+ZZ_ 


branches of the chain at B) there will be hag Vi 


hyp, log. Z + TEZ2Z,, EX DNK 


minec. 617 | 
Prize-ueſtion. By Mr. James Hartley, of Yarum. I. D. 1753. 
2 8 1 7 Na 52 , 


Suppoſe DA F E to be a veſſel in the 
form of a conical fruſtum, whoſe top dia- 
meter D A = 20, bottom diameter = 10, 
and depth = 's inches, ſuſpended by an 


and veſſel being ſuppoſed of no weight) | 
and the veſſel full of water to weigh 100 pow weight, when 
the veſſel is perpendicularly ſuſpended at B. Let the veſſel be 
drawn aſide by a cord faſtened at (a) the bottom of the veſſel, 
while at the other end of the cord is a weight (W) ſuſpended, the 
cord freely ſliding over the pulley at P, placed at ſuch a diſtance 


(W) poſſible, to equipoiz: the veſſel when the tenſion of the cord: 


P a in maximum; required, the weight W, and diſtance EC! 


4 


TE 2 el. 
ue h) N. J. Alb. 


tis plain that the leaſt weight will equipoiſe the veſſel in any 


degree of elevation when the cord Pa is perpendicular to C a: 
then putting 5 == ſolidity of the whole fruſtum, c = .7854, 9 
tenſion of the cord, » the ratio of DN to nn, (An being the ho- 
riꝛontal ſurface of the water) and & = diameter of the truſtum at 


4 4 — * na+ nx a + ** 
m, we have —— = Dn, = 2 =mn, == =An, and, 


: OE 


_— 


2 Vi F +&AVikent wh 
maximum. From: which the values of z and Z may be deter- 


7 


a = io inches (the line * * wg i 


from C. in the horizontal line P C, as to require the leaſt weight 
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5 , 4 3 —_ 

4 5 . 4 3 T 2 64 2 
per theorem Diary 1744, N 1 _ — X : = (becauſe 
44 | 


, —, the ſolidity of the hoof DAA m; therefore 


223) 


— — 4 —.— = the ſolidity of the remaining water, which 
let =q -p: then (per ſtatics) C: fine of Ka ?:; gat —p:: 
wz or, which is the ſame thing, (becauſe the triangles are ſimilar) 
E SN TY: 
Am ( 7 2 9 21 ( 8 


1271 


— ** * — . | 
W= = — CE 9 the tenſion, a max. and conſequently 
ba — = 8 = = thrown into fluxions and properly reduced, 
gives & = 13.6, fere. Hence the weight required = 24.7054, | 
and PC 201.57. | | | 


Anſevered by Mr. Patrick O'Cavanah. . 


Put a = 25 = the depth of the fruſtum, 4 = 20 the greateſt 
diameter A D, c = 10 = the leaſt diameter E FE, p=,7854, and 
(2am) = x. Then, ſuppoling mn perpendicular'to DA, it will 


beb—ci:b—x!2attax— 


== mu: whence, by a well- 


known theorem for the content of a conical ungula, the ſolidity 


of A D w is A . Which, ſubtracted from 4 
de | 


p N TEST Pee, the content of the whole fruſtum AFED, 


leaves = x bx N — © for the part AF Em, in which 


the water is contained. Now the tenſion of the rope, or the force 
of the weight W, acting at right-angles to C a, ſo as to fuſtain 
the water in this poſition is known to be in proportion to the 
weight of the water in the veſſel, as the ſine of the angle CP # 
(or D Am) to the radius; that is, as mn to A m, or in ſpecies, as 
| 432 N a X 


LY 
* 


\ 


. 596. 7A DrIAAIAN Rero$sitowy: 0n, | 
Soma F | | 
4 x F= 0 / DE += " Whence, by the queſtion, 


ane 
7 
vo X b=—=aF +43 X8—0* 7 ＋ a 
ratio to A FEN X rr This expreſſion, by 


(which is in a given 


770 2 5 b, and dividing 


putingy9=bn, #=25% and f= = x 


the denominator by JZ7F77, is reduced to DD X99y—cce 
| . R T 

onze: : ho Lo 3y 222 
Which, in Suzzons, &c. gives 71 —— Er 1 55 
So. Hence y = 16.516, x = 13.7578, CP = 202.66, and 
W = 24.709 pounds. 

Remark. As the taking of the fluxions of expreſſions com- 

unded like that in the preceding ſolution, is ſomewhat trou- 
— the following method i in ſuch caſes, be of uſe. 


5 R= 
Stag LE is to be a maximum, b the queſtion, 
wt” —f Py + 2 
the e thereof, or its equal, log. 33 —3 + log. r 
| — x log. FS +7, muſt alſo be 'a maximum, and con- 


ſequently its fluxion 55 37 22 — 7 — + £2 Sees = Rs 


whence, dividing by 7 J, we have 7 WE * 


LL 7 - 15 = o, the ſame as before. Which eguation 
ſtands in a much better form, for a ſolution, than that immediate- 
2 reſulting from the common method. In like os ſuppoſing 


— xa was to: be a maximum, or mi- 
2 - X 4 T2 4 r T=. 
nimum, we ſhould have + log. 7 - + 7 log. EFF + 3 1 
EG 0p log. FIT x*A maximum or mini- 


* . 
* 


— 
| Ld 
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RP 3 ; 

mum. And conſequently” — g. + RN TSR + 
2 2d 142 * | 

- &+2dx + 


= 0. | And ſo of the others. 


Queſtion CCCLXXVI. By Ruſticus. L. D. 1754. 


An honeſt man a horſe did buy, 15 55 
That was both lame aad poor: 
A golden guinea was the price, 
And five good ſhillings more, 
This horſe he fed with corn and hay, 
*Till he ſeem'd wond'rous found :. 
When meeting with another chap, 
He fold. him for three pound: 
By which he loſt half the prime coſt; 
One fourth o'th* keeping too. 
What did the keeping ſtand him. in? - 
What did he loſe, ſay you? 


Anſwered by Mr. Edward Gallyatt. 7 
Put 4* = keeping, 2 4 = 26, and 5 = 60: then, per queſt; 
4x T2 —b=a+*; whence x = = = 15%. 8. Con- 


ſequently, 4x 23 l. 28. 8 d. = the charge of keeping, and a 


x = vl. 8s. 8d: =. the money loft. 


TS) #41! £2 
| The ſame anſwered by Mr. Phil. Williams. 
Leta = 26, bo, and ds the keeping; then @+ x — b/ 


b — 0 ä 
22 627. 


— — 


= 7 + - (per queſt,) ; whence, * 


The corn and hay appear from hende 

To coſt thre pounds, two and eight pence; 
The money that the good man loſt, 

Was eight groats more than the prime coſt. 


22 


* 


2 
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Ace CCCLXXVII. By Ann Maria A- -t-. L. D. 
| 1754+ | 0 A . 
N * | Tx . —"— * FR 
There are three cities A, B, and C, lying in the ſame road; 
whereof the firſt is 136 miles diſtant from the Tecond, and the 
ſecond 04 miles diſtant from the third: from A to B a courier 
travelled in two days; and fromB to C in two days more, di- 
miniſhing his diſtance every day alike, from the firſt to the laſt. 
What number of miles did he travel each particular day? 


Aera by My. Samuel Koit. 


Let2a=136, 2 b = 104, and 2 x = the common difference 
of each day's journey; thena+x, a—x, b 4 andb— x 
vill be the reſpective diſtances travelled each day: but the firſt . 
the third = twice the ſecond, that is, a +b+2#x=2a—2x; 


whence 4x = @ „, and x —_ 4: therefore 72, 64, 56, 
and 48, are the four diſtatices required. | 


Queſtion CCCEXXVII. By My. Charles Tate. L. D. 1754. 


Muy wife's a ſcold, a niggard, and a ſlut, * 
And ey'ry day ſhe's ſure ro pay my ſcott; 
as And yet for what no mortal Cer can tell, 
Unleſs her courage riſe from living well: 
NS The which to tame, that I may live in quiet, 
I am refolv'd henceforth to ſtint her diet, 
In quantity, to what it was before, 
As eto a: which, gentlemen, explore, © 
From the equations ꝰ that you ſee ſubjoin'd : * 
Elfe come and take myplace—If you've a mind: 


: T N =b= 83, 2 
Given W bg i 

4 , — — . ' 

O00 feTiT x5 =e 21900, 


Anſwered 
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| Hrfwered by Ar. J. Milbourn. 

Multiplying the given equations croſs-wiſe into each other we 
e 8 Eil 
Rave 42 — ( = * whence a* — „ 4* 
===; and, by compleating the ſquare, &c. a ='e* x 
b 7 ec +> | 

+ 4 + Vs =y : 1 2 * 255 conſequently a =/6 & 
whence, by ſubſtitution, &c. e = 4, and 8= 20. 


Queſtion CCCLXXIX. By Mr. John Morland. L. D. 1 54s 


Io petſons, A and B, having an equal claim to an annuity-of 
100 |. to continue for 30 years, agree to ſhare it between them 


pay manner, viz. A for his part is to enjoy the whole annuity 


r the firſt ten yeats; B and his heirs being to have the intire re- 
verſion thereof for the remaining 20 years. The queſtion is, To 


find the rate of intereſt allowed in this contract, with the preſent 
value of the annuity correſponding. ; h 


"Anſwered by Mr. W. Kingſton. - 


Let x = the rate of intereſt, and « = 100: then, per Ward's. * , 


\ K - u 
theorem, we have =. == =. preſent worth for 10 


years and —— — = preſent worth for 30 years : 


hence — 122 — _ „ or 2 * — x = 1, whichy ſolved, 
gives x = 1 or 1,0490298; from the latter value of x the annuity 
comes out 1594 l. 13% 3 | | PL 


Qreſtion 


3 


* 


a . @ 124 * a 4 . 


* Tis, Dianian et On, 


W - 


uit, cc * w. 1 1. D. 275% 
Tube n the —— of the two 3 of any wrapezium, 
together with the ſquare of ewice the ſine joiging their middle 
points, is equal to the ſum of the ſquares of all the four ſides of 
en e = is ae. . ＋ * 


he * 


\ Hed o Mr: = Randfes, Teacher of Mathematics, at 
; 2 Woaem, 4 in Shropſhire. * 


Let the two diago 's A C-and DG 
be biſected in B and F; then, by the 
3 of, 2d of Simpſon's, 5 comb 3 

+,CD* = 2AB* +2 and - 

AG +&C = 2A Þ + 5 6* z-and 
"eonlequenty a D* SD IG +. 
Go <1 Ln + W but 
DG, by hyp. is alſo biſected by B F. 
"and ib 5 B= + FTG 2252 77. 
on, 5-4 b c De whence, by equal ſub- 
ſtitution, AD +CP+a0+ + & © (= 4 AB) + 4 DF + 
FTE OY Br. © 

| 27 27 En. 


— 
93 


51.80 . exert I ee. LD. 1754 x 


* 23% 1 4 | _— 182 . — . 1 177 * 


Two | ſhip * at the Gam time; — two os under the 


$4 ane meridian, whoſe difference of Jatitude is 12 2 25% That 


m the ſouthermoſt port runs due eaſt at —＋ rate of 44 miles 

95 "our poſh th that from the, northermoſt, E. S. E. at the rage 
miles per hour: I demand the diſtance, failed by each ſhip, 

A they are at their neareſt diſtance from each other, and alſo 


| what that diſtance will be. 7 


- 


MATHEMATICAL Reiterin cos 


dnforrd by Mr, R. weg Gele the, Mathematicks, in 


er. 


Confraiion, | Wt 2 | 1 


=] 


Suppoſing the two courſes to intet- 
ſect in C, abe C to C B in the given 
ratio of the ceberity in A C to that in 
BC; and having. drawn B D, make 
A R perpendicular thereto; make alſo 
RN parallel to A C, and N M parallel” A 5 
to AR, T6 and N repreſent - r 
the required p aces of the e ee. neareſt pat 
fible to each other, 5 


DatanSratios: From any pine ves 5 vil and Sn the 

latter parallel to A C; a 

ſtruction and ſimilar triangtes, BA :» r(Am);2BC: 

the velocity in BC 7: velocity in A C: whence Jt is — 

that » and m are always contemporary poſitions: But A r or its 
ual mn, is, evidently, the leaſt E * Ar coincides 
thAR, enn SED AS IR.” E. U. 


erer: ; ond FO ( bag), 
— 432: 34% whence CB D 31% 73⁰ 
ABR = 369%: 1%, AR {='MN)= 50, 902, R'N (= AM 
= 979/a#BN='144 | 22 2 G87, F843 W. W. R. 


abe CccLXXXII. 5 15 Thomas Moſk” Lp3 N 


Tod deterthine the leaſt equilateral triangle that can be circum- 
ſcribed about a given triangle, whereof the three ſides are 8, as 


and 12, inches, | ol! 03v: 2 # 03 A . nt nigh 4 r * 


Er -i at et menen d " 42401 Dal * IM 
am „zn Bias y4 1274 979301 n 2334 «qo [Toth 886-4 9 
4 5 5 . | * bai e e 195 


4, 


ſo draw n # parallel to Af. ne. 


1. 


* * 
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eas Anſwered by the Propoſer, Mr. 

It is evident that one ſide A E of 
the required triangle AED muſt 
fall upon, or coincide with, one ſide - 
AB of the given triangle ABC; 
for, if another equilatcral triangle 
aed be deſcribed about ABC, _ 
near to the former, the ſide thereof 
r will be greater than the ſide 

E of the former, becauſe, both A 
the angles 4 A B. and B E being rb | 
obrake, Be will be reater than B A, q ey. gs £66 
and Be greater than „and conſequently a-e- (BAT Be) 
greater than AE (BA + BE), re We | 

Now, all the three ſides. of the triangle A BC being. given, 
the angle B A C may be found: then it will be as, the S. E (60% 
AC (22) =S. ACE (120% — BAC): AE which quantity 
(as the two firſt terms are given) will be the leaſt when 1202 — 
B A C is the leaſt, that is, when B A C is that aogle of the given 
triangle which is neareſt (below) the angle of the equilateral one. 
In the preſent caſe, the angle B A C (oppoſite to the mean fide) 
being 567: 40 AE will be found 12, 483 and the. area of the 
triangle 67,43 ſquare inches. f W. W. R. 


Note, An equilateral triangle conſtituted on the longeſt of 
*the three given lines as a baſe, will be leſs than. that above · de- 
termined-; but cannot be deſcribed about the given triangle (as 
the queſtion requires) fince all the angles of the latter are not 
Ktuate in the ſides of the former. 1 52 « M. 
Queſtion CCCLXXXII. By Anthopꝝ. Shallow, Eg. IL. D. 
1 4 $ 292 ) wi* } 0 175412 9 * % YO 


To diam a right line parallel to a given line, 'which may cut 
three other lines given by poſition, in ſuch ſort,, that the rectan- 


| gle under the two parts thereof, iatetcepted by thoſe lines, may 
l magnitude. | 1 
| * 5 1] | i XA N | 
a + $\- | , 
. _ 
0 * 
| * 
* N 4 | 
5 6 * * 
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Anſwered by Mr. H. Watſon: 


Let B, A and C the points of interſe&ion of the three given | 


lines QBQ, R CR, and PAP; and let Cc be the line to 
which the required line L MN is to be parallel; moreover, let 
S T be the fide of a ſquare, equal in area to the reQtangle which 


is to be contained under the parts L M, MN, of the ſaid line. 
It is evident that the problem (unleſs it be reſtra ned by giving 
the line L N;: but the determination of all thete depends upon 
two caſes only. 80 
(Ne. 1.) Upon AB let | 
a ſemicircle be deſcrib- * - 
Nec 
perpendicular c E, 9 CN * 
meeting the cireumfe- N 
alſo perpendicular to 
B A, and equal to a 
Cc, c E, and ST; and 
from F to the centre O, 


S T too large) will admit of fix anſwers, or different poſitions of 
Conſtruction of caſe 1. 

ed, and at c erect the 

rence in E; make AF 

fourth proportional to 

draw O F; take OM 


N 


=O F, and through M draw L N parallel to C c, and the thing | 


is done. | 

__ Demonſtration. It is evident, (Eu. 6, 2.) that AM x B M(= 
Ou'—Oa' AF — OA") = I7*: and, by ſimilar triangles, 
ML: BM: Ci: B. 33 | 


MN AM: Cc: A6 therefore ML XxX MN: AMK BM | 


(Tr): Bee Ace E“). But (by conſtr.) Ce : r: 
FT* : TN; whence,” by equality, MIL x MN: F7* 32 TT» 
I, and conſequently M LX MN FT. GE. vb. 
« Conftruftion of caſe 2. (Ns. 2 and 3.) Draw B&H parallel to Ce, 
meeting FA P in ; upon Bc let a ſemicirtle be deſcribed ; * 
in c E, perpendicular to Be, take c a mean proportional 
tween Bb and Ce, and take c K a fourth propòrt hal to G, 
Bc, and 8 T; draw K D parallel to B A, cutting the circum- 
ference of the circle in D, D; alſo draw DL perpendicular to 
B A, and then draw L. MN parallel to C. | | 


* 


n Denen 


the firſt; an 


78 


M may repreſent, the iſland, and 8 the 
ſnip N at the ſecond obſervation, 


804 Taz Dianran ReyosrTory; on; 


N yn ns, be:. 


therefore LM XxX MN: BL x-cL(TÞP') :: CV BU CHD): 


: 3. But (by conſtr.) 7G Fr: TF: IK (LD); whence, 


by equality, LM x MN: LD -:: T': T-; and conſe- 
quently LM XI MN =JTT*. Q. E. D. 
The ſixth 88 of LN has the very ſame conſtruction with 
he fourth and fifth are determined like the ſecond 
and third: but theſe four, when S T exceeds a certain limit, are 
impoſſible. Beſides the two caſes above, there are other par- 
ticular ones ; ſuch as, when all the three limits meet in a point, 
or when two of them are parallel, &c. But theſe, - being much 
eaſier | 157-7 pov need ts I preſume, be inſiſted on. 


Site COCLXXXIV. By . Tho. Moſs. LD. 175%. 


Sailing due North, at the rate of. 4 knots an hour, f in a current, 
a * ſm and bore E. N. E. from us, at the diſtance of 


hee, after running 12 miles (by the Jag) it bore. due Eaſt; 
and 


run 16 miles more, upon the ſame courſe, its bearing 
then ond to be S. E. To determine, from theſe a 
ee 8 


« 


Was > Lau by M6: Richard Gibbons 5 


ee e eee ing 
By the belt bearing and diſtance lay down ele 4 
the Hah: angled triangle S MK, fo that 


e line K M: 
ce SK to R, ſo that K R KM; 
draw. MR, in which the ſhip muſt be | 


the laſt obſervation: over, as the 
_ given .diſtahces are in the ratio of 3 to 4, Sl . 
make K N J 0 SK; and draw N © parallel K* meet 
| 0 g 14 1 b Ver bas ing; 
\ 1 ; 8 
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R M in O, which is the ſhip's true lace. Yoon this con- 


* (taking 8 L = 28) e O, run by the cur- 
„ 3 to be 18,25 its direction 
e 50%. ; * 4.9 ws 


Arfenered by Mr. S. | Bambild. 


Let S be the place of the ſhip at the firſt Seen SN the 
meridian, M the ifland, and MK a perpendicular to SN, &c. 
Then. (per trig.) MK(=NP) = 36,95z and SK = 15, 1 
which, per log. is but 12; ſay therefore 12: 5,312 16: 20, 
SKN = MP ZPO (becauſe the ang] e P54 = 4500 
Hence SN = 35,723; — N (= 35,723 as 28)= 07,7233 and 
O'N(=N P—OP)= 16,54. Hence, per trig. $.Q:= 39,36 
= the true diſtance ſailed; N L'O =642..'59/ = the current's 
direction; and L O = 18,2 58 S the Ailtancc 7 run x by the current 
| in ſeven _—_ . 1296 

5 * K = 


5 £ * As R U 


Se COCLAAKY. I W. 1 5 1754. 


Tbe vertical atigle of a triangle being S , =o the ſum o& 
dee including des == 100 feet ; to determine the triangle i- 
if, when the perpendicular is a mean proportional between thy 


eee | * „ 


e 


Let c = tan tang. FIN | 


en ACD; 4 et: : | 
5— 92 tung. 3B CD: — 10.20 


by the known theorem for the 8 of 


the ſum of two angles, we have === 
71 3 fe. " As : 


: 606 Tux Diazian RePosrTory; on i 
gain, (per Euclid, 47. 1.) Vr = 
(ACT BOC) = 100; whence x = — 

| G + ) 45 F i+r +FVi=r+rr 
29,243 and y(=rx)= 57,36 = AB. 


, Anſwered by Mr. Henry Watſon. oy 

" Upon the fide A C, of the required triangle ABC, conceive 
bo the perpendiculars BEandDF to be let fall; then, per fimilar 
1 triangles, N 75 5888 From whence, as the rect- 
| les under the means of both proportions are equal (per queſt. 

have AE=CF, and conſequently C E * F. 2 A 

(CE) :DF;;AD:CD, and DE: BE:: AD: AB: 

therefore, by compoſition, C E: BEA TBN: ABXCD;:; 


A ABXCD(=ED); whence & = ©, and 


5 conſequently 4 log, tang. ECB (J log. TEE log. 22 = log. 
Ez | tang. of A = 54*.28*. 25”. Now, if in A O produced, there 
* de taken CH = BC; AH be joined, in the triangle AB H 
| F "will be 3 the ſide A H and all the angles; whence A B = 

: 57.36, C= 49,67, and AC= 50,32. © K tl. 
n 


2e CccLXXXVI. By Me, Timothy Doodle. L. D. 
„„ 29 7, . 


1 Within a rectangular garden, containing juſt an acre of ground, 
| T haye a circular fountain, whoſe circumference is 28, 40, 52, 
and 60. yards diſtant from the four angles of the garden. From 
theſe dimenſions the length and breadth of the garden,, and like- 
awiſe the diameter of the fountain, are require. 


— 


Pa \ . 
0 1 % 
- HK Nv 
n 4 


- 


* 1 9 


e - 
. . A . 
1 5 . & 4 * i 
" 
_ * 
p 1 8 
„ 
* 4 * 4 
— 
X 
* . * 


1 


Mee REGISTER, 60 


' Anſwered by Mr. William Cottam, at his Grace the Duke of Nor- 


folk's. 
| LB, E p, D , and A= 60 D Pe BB 
52, 28, and 40) be denoted by m, p, 7 "=> 


radius of the fountain = x :. then (per 

fig f -f (= BP EP. | F 

= 4A h*— DH) == - FT"; A KN B 
» w_ {> . x | 


ane dow let = 
whence x-= N retone 10. Now let my, p, $+.#, ( 


70, 62, 38, and 5o) = BC, EC. D C, and C A, reſpectively, 
and let A = 4840 = the area of an acre in yards ; z alſo let x, 


GC; and then we have rr + Vans _ 


+= == Az which ſolved; gives x =15,11145: s 4 
E=Xh=9499691, and AD = BE = 9 10 8 


f 
4 7 . * 
f 


9. and n, reſpectively; and let the 5 3 N 


— 


1 
hence D E 


Neun. CCC LXKXVIL 2 Mr. Plarick Corb; bub. 
lin. L. P. . 126. 


n Th 24/ North ſtand two. pie; W, and. . = 
of one another, = he diſtance of 200 the height of the» 

- fouthermoſt pillar is 60 feet, and that of the he derbe 40 feet. 

Prormunermed ago drengnggeby one hgh 1g o of theie, 

| ITN Ar DIEM _ (x6 ?. 


* 


Ni „ 15 g 8 . 


ure Tit * 


£1? 191192 


* 


5 


h Tat DAA RTS en 
0 muſorrei by Mur. F. Mo.. 
Iet A be the place of the ſourther- D 
' Hoſt pillar, and B that of the notther- l' ⁊öm. 
; 1 ſuppoſe A E and B F to be | 
ddr, taken 'as paralle A N. 3 


„ 


G be made parallel to FF, 
= co F F, and G E likewſe = If 
F. But A E is to B F as cheheight 
of the pillar A, is to that of the pillar 
B; hence AG muſt Be to KK in 
the conſtant ratio of the difference of 
The. ſaid heights to the altitude of the 
Pillar at A; fo that the path H G f 


mae pes eil de rc gilt te. F... 
FR | that of the_p int E, and is m — — Leeden dae 
| the vefy cake wot!ld be deſcrib the ſhadow of an ob- 


ject at A, whoſe height is the exceſs of the height of the pillar 
at A ab6ve the pillar at B: which path beiog an hyperbola, 
8 | ſuppoſe O to be its œntre, and upon A O C produced let fall 
R x en M and BI, N B G to meet IA in 
Fa . Then, A B being = 200, and the angle | A-B'=T' BA, 
: we have Al 2 I) & _ the 9 1 me- 
” ; tidian altitude, the length of the meridional ſhadow A H (ſup. 
Pooling the hel ech eee to be 26) gien gr hoyGgs « — 
8 art. 467 of 'Siniflan's* Fluxions) it will be, as the rectangle * 
hene f'the ultitüde at noon and depreflionatimid- , 
Sht, is to the fectangle of "the radius and the ſine of twice the 
ſun's declination, ſos 20) the height of the object projectiug 
the ſhadow, to (64,072) the tranſvetſe axis of the deſcribed hy- 
perbola: alſo, as the ſquare root of the former of the ſaid rectan- 
gles, is to the co - ſine o the ſun's declination, ſo is the height of 
— Js object, to (38,402) the ſemi-conjugate axis of the hyperbola. 
Put now a (= 32,036) = O H, 3 = 38,402, c(= 98,728) = 
0 and (= 141,42) = BI; and let OM =az. Then, by 


the property of the hyperbola, M G == =dS 
Ur ndMN=2> x62 = (luce it is evident that | 
Be - : ; d . BG, 


* 
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B G, to be the ſhorteſt poſſible, muſt fall upon the curve at right 


angles): * betauſe of the ſimilar triangles, we have 1 


| "0's 
NI has bz el 0 2 
1 — = PISS : -F 89 — 
1 
— 74 * 7 TNA which, in numbers, becomes == = = 


0,58237 + 0,46052 2; whence z = 1,56204z; OM(=22z)= 
50,04z, AM= 7,348; MG (=I x tang. whoſe ſecant is z) 
= 46,083; and the angle MAG (= the ſun's azimuth from the 
North) = 809. 567. 27””z from which the required time is found 
to be 5h. 26 m. 58 ſec. 2 noon. | | 


Queſtion CCC LXXXVIII. By 0 Mr. EY Doodle. L. D. 
1754. 


Suppoſing p. * r, * t, &c. to repreſent the rangents of any 
number of arcs S, T, &c. equal, or unequal : to de- 

termine a general . for the tangent of the ſum {P-+ 2 
1 R+S+T+ K of all thoſe arcs; the common nge be- 
ng unity. 


; ” afwered by Mr. E. A 

Ia order to give a general ſolution to this pioblem, k it wa be | 
proper to premile the following. 33 

Lemma. If . Pk + ——— + &c. 


; nt I —mrr => 


Rene IN wherein n is conſtant, and p, q, 7, 5, &c. variable; | 1 


I-MXxXx 
then, if the ſum of all the quantities p, g. r, s, &c. be denoted by A, 
the ſum of all their rectan. by B, the . of all their ſolids by ©, , 

 ASnCEH"E+nG+Þ ml, Ne. 
&c. Thy chat x = = 


by taking the fluent, we have hyp. log. 5275 + hyp. boy 


« For, e 


1. 
72 — 1 IT ＋. & = hyp. log. 2 and conſequently 


41 14 


\ \ 


2 owing ſtate; and let 
_ &c, then, it being known that P = == 


— #$- +4 


bro 111 D1iAnx1iAan REPOSITORY; on, 


— 5 5 . c. = . put this value of 
142111 he | FRY 3 yy 
3 Q; whence x will be found = = FEE 


1+ mip. 1 „I, Kc. - t —- m 1. 


mf. 1 TAP. 14117 qo 1 F, & N HI 1 1. 


1—mir, &c. 
. (by ſubſtitoting the value of Q): bur, by mul- 


tiplication, 8 I-+ mig. , &c. =1 +m1 x 


r &c. +mxXpgtpr &c. =1+miA+mB+ 


A+mC+/ 


m * C, &c. &c. Hence our equation becomes x = PLL 7+ m Far 


m* En G, &c. rr. 
„ee AK. | 


If m = — 1, the given 8 will become 
i we, = 


= 28 
1+pp 
* / 
2 8 ee 
Now, to ha 2 to the queſtion propoſed, let the arcs P. 
R, &c. and their iN ae P, 9, r, &c. be conſidered as in 
the required tangent of p +Q+R, 


11 ] OE TITS * 


er 
tence have YEN LY fc = Is 
_A—C+E—G-+1, c. RW 
conſequently x = et by the preceding o. 
ſollary ; A being the ſum of all the tan 14,7 5, &c. B the 


n e PR alt ieir ſolids, &c. &c. ' 
ö W. W. R. 


C erollary. 


F nad 
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Corollary. If all the arcs P. Q, R, &c. are 25 8 Bagg 


numer be denoted by n; then will A= np, B *. 
"gent nnd — 
5 1. — 
2 — 2 Yew 4) Saw ow Þ . 
1 p +». 2 . 3 ® 4+ 5 pI, 2 
1 Hee 2 —— . 
. 3 Ar. &c. | 


Anſwered by Mr. W. Bevil. 


It is proved, by the writers on trigonometry, that the tangent 
of the 5 m of two arcs (the radius being unity) is equal to the 
ſum of the tangents of thoſe arcs divided by the exceſs of the 
ſquare of the radius above their rectangle or or Jn RA 


Hence the tangent of P Q will be 2 EL J and, if P+ Qbe 
conſidered as one arc, then the tangent of = TAR will, * the 
ſame rule, 1 = = 2 Tr 


177 ee: eee 
1 1 3p n 
2 


"IO; manner the tangent of PLQ+R4S is found to be = 


"PIT $I Bro Sor e 

ESI En Tr: dk. bye 
on the proceſs a ſtep or two farther, the law of continuation will 
appear manifeſt ; being ſuch, that, if the ſum of all the .. 
tangents be denoted by A, the ſum of all their rectangles 
the ſum of all their ſolids by C, &c. then will the tangent of ug 


A—C+E-—- G, &e. 


fum of all be ne be 755 — F, d Tc. 


612 Tur DIAA IAA en, OR, 


A lier CCC XXXIX. By Ms E. R "hs A, +! 1754- 


T6 determine the ratio of the denſities of the ſan and earth, 
Mk 9 of the ſun's * 


: x a  Arfevered by — Propoſer, Mr. E. Rollinſon. 


Let Rand er be the ſemi-diameters of the orbits of the 
earth and moon, P and y the periodic times in thoſe orbits, S and 
the ſun's mean apparent ſemi-diameter and moon's mea hori- 
zonta! parallax, and N and # any two numbers in the required 
ratio of the denſities of the ſun and earth, reſpectively. Then, 
the real ſemi-diameters of the ſun and earth being in the ratio of 
RS tor, their maſſes will be as R SCN zr Nn; and 

* 
 roniſequently their forces, at the diſtances R and 7, as —— 


LET, or RS N. But theſe (by che laws of central 


rue 57˙ therefore, by dividing the antecedents 
of theſe equal ks. and hs n by r, we 
have as N:: : #52 por? 3: ** which, in numbers, 


baking P = 36g dl. 4 49m. p = 27 d. 7 h. 43 m. S 16¼ö3 
Land = 577 1.) vitl come-out as 3 to 3.957, for the ratio f 
the denlity App ES Ben C 190 W. W. * 


Queſtion. CCCXC. . By Amhony Shallow, EG. L. D. 1754. 


Having given any three computed, viſible latitudes of the 
moon, in a ſolar eclipſe, together with the correſponding diffe- 
rences of longitude of the ſun and moon: to ſhew the manner of 
finding, from thence, the true time of the greateſt Werl 
and like wiſe the — e of * centres. 


- * 
* a 
my * 


Anſwered 
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ob 0 $EW 4H 1 | lor, TS; 
Anſwered by Mr. J. Morland. . , , — 
Conſtruction. * 

In any right line AI ſet off SA, | — Ec 
SB, and SC, equal to the three jg ae 
given longitudes of the moon from * / t | 
the ſun; and make AD, BE and 1 Fl 

CF perpendicular to A I, fo as to IE U 
expreſs the given latitudes correſ- | 
ponding: then, thro' the 3 points 1 f ROD 


D, E, and F, let the circumfęrence of a- circle be deſcribed ;. 
and from O, the centre thereof, thro S8, draw the radius O P, 
and u Al let fall the perpendicular PQ: ſo ſhall 8 P be 
the diltance of the two centers, at the time of the greateſt obſcu- 
ration, and S Q the required difference of longitudes at that 
time. For, ſince the circumference of the circle thus - deſcribed, 
coincides with the real curve (whatever it is) in three points 
(D, E, F) which are but a ſmall diſtance from one another, it 
muſt neceflarily have nearly the ſame degree of curvature, and 
therefore likewiſe coincide with it to the intermediate ſpaces, very 
near. To derive the numerical ſolution from this conſtruction, 
let the chord D K be parallel to Al, and let OI M be perpendi- 
cular theretoz alſo let EF H C. and E & B be produced to meet 
_ the diameter L L, at right- angles, in T and R. 20 
Put DG (AB) 4, D H (AC) B, EG (BE -A D) 
c, FH (CF - APD) = d, OM=z, and MK (MPD) = y: 
then, by the property of the circle, G DX GKS GEX 
ZU, and HDXHK=HFxX2zHT+HF; chat is, 
a X 2 — 2 c X rr CC, and bX 3, —b=d X2xÞ 4: hence 
aXETTTa -N ie X33 Fad=4XIatt 
x is found = 25 - 24% „B n 25 — 22323 


from which values, thoſe of OK (OP), OI; OS, PS, SQ. 
and A Q, will all become known. As to the time anſwering to 
this (or any other) given value of A Q, it is beſt determined 
from the common method of interpolating by differences: ac- 
cording to which, the two given. intervals correſponding to A B 

»C being denoted by p and , the required interval, be- 
2 | tween. 


LI 


- and 


J 
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tween the poſition Q and the firſt poſition A, will be repreſented 
D 


by 3 + {See M. de Caille's 
- Aſtronomy, p. Co.) = 


The propoſer reſolves. this problem by means of a parabolic 


curve deſcribed through three given points: and obſerves, 


That, if the equation yy=g + bx + & x* were to be aſſumed 
« for the general relation of the latitude (5) to the difference of 
as — 2 (x), the reſult would come out more neat and ſim- 
e ple than from any curve of the paraboliokind:“ but adds, that 


this laſt method is not general, being only applicable when 
the moon has a conſiderable latitude du 
the eclipiey ſince the aſſumed equation (which anſwers to an 


ring the whole time of 


« ellipfis or hyperbola) becomes impoſſible on the moon's paſſing 
« froth one ſide of the eclipticto the other.” He obſerves 'far- 


ther, That the concluſions, according to either of the above 
methods, will ſeldom be found to differ by more than one 


% minute, in time, from thoſe ariſing from the common way of 


* computation.” Which laſt he therefore thinks may be uſed as 


ſufficiently near, till the theory of the moon's motion is known to 


a greater degree of exactneſs. 


 Prize-Queſtion, By Anthony Shallow, Eq. L. D. 1754. 


x To determine the figure which the piers (or the ſterlings) of q 
bridge ought to have, ſo that the length, and greateſt breadth o 


each, and their diſtances from one another, being given, the 


Vater in its paſſage through the bridge ſhall ſuffer the leaſt ro- 


fiſtance poſſible. 


" MATHEMATICAL RZOGIS TIA. 6735 


Anſwered by the Propoſer, 


Suppoſing Ce and IL. / to be the 
lengths, and AD and BP the ſemi- *|\ ©: 
breadths of two adjacent piers (or ſter- \ | 
lings), let Ee, parallel to Cc, biſe&t 
AB at right angles, in F; and let IH, 4 — 
parallel to Ee be the direction of a par- A \ E 
ticle of water impinging upon the lacks Gl. H. — 
GD in H; allo let H M be a tangent at . + £2 
H, interſecting A C produced in M. OV 2 L 
Call AC, 4 A D. , CE *S 
CG, x; and G H, y; and let the tan- | 
gents of the angles h CD and ADC (to the radius 1) to be de 
noted by p and ꝗ reſpectvely. The celerity wherewith the ſtream - | 
paſſes any ſection H R being inverſely as the breadth, the vele. - 
city of the particles acting at H will therefore be as = and its 

1 * . 1 TH I ; ge 2 
force (by mechanics) as 12 * oe 2 2 * = which 
drawn into y gives = * N for the fluxion of the reſiſt- > 
ance upon CH. But (by art. 408 of Simpſon's Fluxions) it ap- 
pears that if S be aſſumed to denote any quantity expreſſed in 


terms of y and given coefficients, the fluent of S x SIL (cor | 


X* + 
P | tte 


reſponding to any given value of x) will be a maximum or 
minimum, when the relation of æ andy is ſuch that the value of 
SxX xx +55 = is every where the ſame. Therefore, by 


by POL 


: n I * 12 N 
transforming our fluxion, I ESID to xn = . 


and then comparing it with that above, we ſhall get 2 K. 
— d, (a conſtant quantity), In order to the reſolution 
„ +1 oO | 


„* 


of r - 


— bave e K, W N az * — va 


Nr >: ooh | fg U * 
. A ue r, 


from which eds Sis of panty may be KR Thus, 
é for example, if 4 be * = - = 5, ande=8; then 


646 Taz DIARIAX Reva eonryy bis, * 
of this equation, put æ = v J( (v being —— tangent of the angle 
NMH) then, by ſublcrucion &c, —— * = 


—= =; and 


conſequently d X — yy = 5 which, in, "Auxions, gives — _ 


=, md dv j(=48) = LEEDS, whereof th 
1432 5 1+ 3ve* 8 
epfreted fluent will be d # = er Sy | | 


To find d, wy y=0z in which Kür v being 85 


2 the equation - — * = d becomes == = 4; which 


value being cobieuced for d. our two equations, after proper re. 


| e XX 
doction, will become y = N . 


2 * 4 | FF » 1 2 j 
— D ds Ul a | 
The £ equations. give the 3 relation of x, y, and v; but, 


to apply them to any particular caſe propoſed, fomething further 


remains to be done, ſince the value of p (the 1 of the angle 
E CH) is not given, but moſt be found from the known values 
of CE, CA, and AD, In order to this, ſuppoſe, H to coincide 
with D; then, x becoming = 4, y =>, v= 9, if theſe values be 
ſubſtituted in the aforeſaid equations, we ſhall, after due 3 


57 


come out = 2, and = the angles E CH and 
DC ate here 60. 26“ and 5 wt: reſpectively. | 
. Cerallary. If c be ſuppoſed exceedic great, or, which comes 


to the ſame, if every particle of the flui impinges ws the ſame 


velocity, chen 2 will vaniſh,” and” the "equation — 1 — 


20 has, UV X 


— 
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„ v KIL 
ET "ll become 13 1, and - - va 


18 Ann 
cherefore. the angle CHI being ever where The fame, 
SB will, in tHis caſe; 5 AE Park 1 — 2 
pears, that the lets D P is in feſpect of os the greater tuſt 
the curbature of the ſirface upon which the water acta 
It may be obſetved, chat the curve, determined by the reſo- 


lution of- the thuxional.equation,' has t branches. the one con- 
vex and the other concave to the axis Ee: but it 18 * e 


from commoniĩ principles, that tbe:cobveis branck only ig foH dur 
purpoſe: nor need we wonder. that ond part or alu be 
uſeleſs here, ſince thewlike often h ns, even iu the ireſolution 
of common quadtaritk equatiana. ole may Ile be remarked: 
farther, _ in this ſolution, the water is ſcppoſed to continue 


Fre be ilic haz afrewefb pars bf 4 1cbiie} - 


ſuppoſed iſe, no difference in the concluſion 
TAG maps . des 
2 or lower in H R than C L, theathe: greater gor let n .ð 
ber ber of particles acting on the net of the ſtarlings (being every - 


e ade xe) weed coins 


. or greater ee of velocity . y 
of dent, Dy XNA WIR JR wh ol We) . 


e CCCXCL. + Mans nh. N D. 1 foal 


* wy HBP 496! 
refed 6, n 1540/07 9vit hey Wit ber oe 
Five timey ſenen au ſevgm ine th 


Add menge — ti. ba 

RY | As manyarbbvelfurutibesand = 

bod As 2 — 01 
i 682 07 pr 11 Wh; ee XN 


x +2. 


baun 


1. B. Lydal, lin Bimſelf 10 05 Þ Propeſer, 2 | 


Let x denote your” foe; 'thenSwilt' g Nes =" "Mil . 

ankcooeaven, 25 * 2 yer good age for n * l 
"= +3=*thms a= a0 eſ0:219uÞ 24 7 ca HY Ip 

mY my teuer ba: ug TC" gaislyg mon W . 10 = 
ITED 


| etugiyd; 1 1 


05 i. hp niit 


5 Given ; Z re 


— 


FRETS biz 


E vp) No. 2 b — Gag, Ille: = ne ko I 


4 


Rip 081TORY} ; 6n, 


— — 
„. 


_ Scene | By Spies K D. 1755: AY 
org? ar 594 — x4 4 [=] 

A ball -defgendiog by be force of gravity, ;from the 25 
Wen, vs able, ved to fail half the way in the laſt ſ 8 


tequited, theta wer height, and che wane time 


-obpt21Lyd. bon % Saad! 2 e navi t " Tric Nos, 


\ +10; 9 by Af. W. Stoker, of raste S. 
| X17 


1 21 A 19 


eee de being ine have 
v Npto / ——— falling through the 


pry 


to the dime of through the whole required height: 
W Fenn 
oni 29 07 ; thy 99 HK: reds - ITY 


herlarer bah) w 


n $420 * | if htc: K 5 
tho 8 e dint deen the whole bolght: Shane te l 
itbelb as ound cr er ON ra 1803 A 1 oi Ae 16 it 


1909 Anis gain 571 to, 2obt! all %, aide BO to 1d. 


SANT! he” by e Me 9 9979 ood e 


( Addreſſed to the ingenious Mr. C. T=—te.) F” : f 
5 E 45505 * 
5 0 


that ſcheme won't d 
Bur u rar 6.2 wiſe with you, 75 
And, if pense u daughter tan, 
Af you ihmalee dh.. 
| From whas owis fand haun; A= 


28 3855 r e 


N tüte 


- KP _ bY BR. 1 + W NY ob 8 TY a . 


PF 
Put 1 * = 2 142. 4 6:66, he 


ae tea, bythe queſtion, 5p =, and =e+ 220 = 


nut 
E. Hate, by 3 * ee 


- 
11 1 


- 


* 


MATHEMATIQAL REIT IA. 619 


=-448, and (= = 1220. Conſequently # + 2 = vVF7p 


= 46, . e me d therefore * D 32 and z 
= 14 1 4 ryt { N 9 U N 
| fy 2 as " Avr. N End 3 


uli, cecxcv. 2 Mr. Kingſton.” L D. 1733. 


The 8 of the centers of two circles, whoſ — * 
80 each, being given 30 it is required to find the ide of the 
{quare inſerbed in the bcerſeRtion, OFTpececommon! to err | 


1 T a; 4 Ci — 9 


r e eb 16; See. 2s 

C _ the given Tiftince & B = 5 

ae mL gh in C; and * 25 * Wu 

the angle BCD=+4ari right angle; then a... 4; 

icular”D P, let fa from the inter- 

edlen D, will evidently be half the ſide ol I 
the inſcribed ſquare D EF G. | 

Calculation: % * being e 

in the triangle A W. =. 
yet AC= . angle AcD=" ö VE a 
1357 w whence is found =.199 : 54',, and. thence 
Be r the double of which 17,0156, is the lgie of a 


bs N * N | 
1 11 Ain d d © Gen 
| Sdn rv By M6. Walter Tos. L. b. pgs... 1 
eines 00 
© Sailing on a certain — we obſerved a head - aud t der 
due weſt from us; four hours after which it was ſeen at W. S. W. 


and fix hours after this (we till .. to tun at — Arne | 


. rate) Eb an og teak 


1 2 7% 
W Sata OI W abt Sons ls ©: 
a , . _ „ «4 / 2 * , F- , 
Lc "OS kv 7 - * . * 6s bans | 005 17 x 4 : 2 pL a 4 SL? 
oy *Y y 1 4 * " 
a i, 0 4 1 ) . . f . "FS | 2 1 1 ** * * 1 « 29a)? =_ 7 


. 
> 1 
. 


* 


Ge Tis bia Rb oSFvoviſon 


bearing of che 1 
ratio of the times, ot a 4 6, pps: fo 


— 


rn Pn | bas 8e 
* drfwered by 1 Philip Gor. 

* l 8 2 = 6 OTA} 1 19126: R 0 — 

Union. Draw the 5 | 1 "WES 


ind, ſuppoſing A to be the © = 
ple of. He pew lap -lagd In e A By 
pf d A D to — at the given x _ 


DAC k AS to & 4in the. given 


draw e & parallel to A E, meeting A B 
in 5; "then draw 6 n which the ſhip's courſe BED Cer AB 
be what it will) muft Paralle — 2p 6.4.)be:ed 
Fo Ae: Ad 4: Oe BED 

Calculatjon. In the Triangle A e given all the angles and 
the ſide A (= 4), to find AS =7;391 ; and then, from Ah. 


Ad (6) and e angle d A, we get A 17 
A eg e he complemnr of the coy 
des is | W. W. k. 
5 A 7 4} "4 AU I; Lis + w esd 
| 47 2019C C1 * Oe: \n) 
ipmen, 5053 a 
| June nfo are AE 17 * mi N 


A 3 whom the headland,” 7 AN tub meridian 00d. 
through A draw the gi 2 B K E, and A D; make 


AC= 4 EDD and draw patallel to A E then from 
B draw BD, ſo will AB D be the Wipe courſe from the Weſt. 
For, 'becaoſe of then parallel Iines, A C. /A UN ER ED. 
From hence the courſe is found, by calculation, to be N. 17: | 


. Det bay 121d 10 N SLES man g go gail? 


. 2 "Vs JE gebe 11 65 Dec ws 7 gh * LUO! „A, (fu Le 4; fr 
chi mY 38 N 04 Bring, Rin 2 es TS £19646 n Bis 


Aue NI. "ty. Tho, Mob. LD. 


In the three lides of an equi er eld ſtand three a at 
e diſtances of 10, 12 and 16 chains from one another: to find 
e content of the field, it being the greateſt the 0 vill admit 


Ae 6 1 | ANT 3” 05 er 


Anſwered 


MSet Neve e- e 


' 
5 — — ** 9 4 2 \ 
? f 1 


le 7 5 21145 — =="[F i T's f =) 
aaa by Me, W. Revil. 
8 : - N $8 R wy 4 
Contradtio. The "given points 
A. B, C being joined, upon AC and 
- BC ler two ſegments of circles be de- 
ſcribed; each Jo, contain an angle t 
609 ; join their centers by the line 
F, and parallel thereto draw HC! 
al . the two circks in H and Hy 0 
chen through N und B draw HK and 
K. ſe ſhall HIK nne 79 euer 
requited. en ee Yr SM) 37770 205-00 235 $83 
For, ſuppoſi ing DOS GUreb bi 5 and 
HI (always terminated by the cireles) ta revolve about the point 
C, it is plain that, when HI is a 3 L M, being the 


half thereof, muſt alſo,, be a ma dt will evidently _ 

be when LM is Parallel to Po HOY 2 y 4 

Calculation. In the trian 2 wen all the es,.to 
find the angle C 3675 238% wd fn in D 'F CG" 


ven the angle C = 98* if INE * 16 of the contain 
| [tg wAC w BC (or 16 to 12) whelice 8  foundjthe ang] e 
ane 4% and the angle'G'= ( (5 re 5 
Hers 63%: 41%, 1CB= 152%; Ib! 
22 N 
355 4 51, CBIL 425 50% e ee ee wh, 


area = 26,42 = 26 acres, 


" . 
99713 KY T7 wl, . 82 0 2 ger J 2375 Dis; It 1 97] ; © 8 (2221 i 


— 


— — 


T5190 3 Sw bus! 9 ia. 1 

e 3 of 60%, and p 
— t * co: ſine of . B CI. AK, 
= 152" «51 WIR 2 ah he GE BA * UW N51 2 


791 ; 201. 52 


1111. fine L BEt; Ade ig); 55 71 or 3 


%% Jeob frog r agoleg--prid 22. is wy; 6. | 
tro le- - — an eee | 
nos D 7 PIs, bien £144 
2158 e 1 eee 
, W ME 7 | A q 
| , but v at r * Aue ae Thy So! olvedy = 


3 * | (= os 


622 Tun Dranian, RIZTos fror on 
| (= tang. 4 BAK) = 224, Hence - i rangers = 


AION ee the area . 
required. | | v4 \ 
Queftion COCXCVIL | By Mb. J. Alb. 1 b. 1755. 


/ Standing at the end of a viſto, at the diſtance of 30 yards 
from, each of the 8 ſides, the opening of the ſaid ſides. at a 
ſylvan ſtatute before me appeared to be 4 of the opening of gw 
turther end ; the part or leggth on this fide the ftatue 2 
the part on the other ſide ãn the ratio of 1000 to 301: from — 


I vould know the diſtaoce of the Guru from rhe of 
== whol length of the viſt? GRE 


dun u. CY 


iS Sippotng ct place of he length of 6 wel A. | | 0 
expres ide angeht of 5. of EHI, wah — 8 
(by the queſtion) is & of 4. B HG, 

let & = 1501, and þ = 1000; then the. n 


3H, being expreſſed by — 8 

DYT, 1266) and theſe rangents being to each other in n 

: i109 and , den f * 22 — 1 22. 
n 


SY 6 N ef i 7: 


A Eee reduced; deeees e 
31 ind chis, ſolved, gives r = = 019987: from whence the length 


b 


* of the viſto js found = 1250 yards 


— h deal of. 
MET ae Can IT are ae 


2 tangents eee are here i) uh the 
: ined. A 


3 | | . E | 

| Marntwaricart ROI rn -623 

the angles in the caſe propoſed (where the tangents are nearly in 

the ſame ratio with them) is, we-preſume, what embarraſſed 

thoſe gentlemen. The method of trial and error (as it is called) 

whereby moſt of ther RO fie uns PIR of e or 
no uſe here, | | ao 


Volion CCCXCVUL.. 87 Mr. Richard Gibbons. L. D: 15755. 


Being on a journey. Itook a guide at Modbury for Dartmouth, 
with whom having travelled 66 minutes, I aſked him how far we 
were come? ho replied, Juſt half as far as we are now from 
Totneſs. Having jogged on together ſeven miles further, I 
afked him how far "ay — now to travel? whoſe anſwer was fill 
the ſame, Juſt. half as far as we are from Totneſs: theſe indire& 
anſwers I did not like, though I found, when we arrived at Dart- 
I ee Hcy Pr 
ow had ſaid was ſtrictiy woes and that the two $ T 
Totneſs to Dartmouth and Modbury formed a tangle, , — 
hence I would know the true diſtances of the three e 
the rate at which/we raven which. was vm 


Aurel by d. 6, ba, 


laces of the three towns being ＋ 

ſented by M, D, and T, — ge — 
VD (as ſpecified in the, problem) be oted 

6x, a, and g , ively;: chen o 2 


Sta SZ = AC—BC, therefore ac 


2 
= « 
2 
"I 


* 


po TT . Now Me "DC (=TÞ) Sr 
Ae. whence we have 4488 + een or 


44% +1288 x*— 559 = 35 which folved gives w 2445284. | 


Therefore MD 221,28 1, Lee and N = e 


enen 1. Sun 88 4 
Is ich er adele oy ie l Ne. 4. Stec, 


224 ==, ves f- me= 1764288 — 


Tas Dia REero81iTtOR Ys OR, 


15 Cc B Mr. H Watſon, . D. 1756. | 


oP Mlithge ang lodgitudes of three places on the earth's ſur- 
ußpoſe London, © Moſcow, and Conſtantinople, being 
rec as below; required the. latitude and Jongitude of that 
place which is equi-diſtant from the former three ? 
- The latitude of London is 519. 30%, tlie lafitude and longi- 
tode of Moſcow 55 and 389. 00, and thoſe of C does 


worte ure | 3o' 500. 13% pee Ka * 


Is. 23419 4533, 
LS 1 A 58 1 : 
mort 10 bee V My. Ht: Lon ea 


— A ppg pole ohe earth, and L; Tz 
and M the es pro 9 from the lag-.! 
tides and Hank wry whiththe Giſrances t. My, 
1Cz4ind* the contained angle CL M. wil 
common proportions be fonnd 229. 380% 1200 f 
'#8d%0® G67 reſpe&ivaly:' Then | Jing O'B-. 100 a 
a4 Oper gage ge L. N and L OO being 
_ the required RAS) we have given EB{=44 
Fan 1 1 5 4 - 
the ſum o the angles! B , O, at cher baſes (the bypothe- 
nuſe 18 being common) z_ whence it will gr _ 


791 Si- enwe | 
: fin. L B><aq 5:3:cootangs * PE 1 
— — act (malo u: af Df an) GN 
11180(T3 whence BE 0 80 3144 


from 5 FS * OB, ne hard. O EMO 11580 
and then, in the triangle LOP, will be given LO, LP, and. 


aug © l. P. (= 83427 LN B. LO 35 whence 
EX A 45 , 4 2 LP 54 Tara 5 compTe- 
E of $5 A „Ahe rom + Parts | 


WA 


r 


in 8 LY fv ee bd 214. 2 ar 200124. 


Sue ccc Hygh Brows Brown, L. D. +37 556, Las 


* nds 2 — 186 whith B 2 % i mes N VP It 


' the eng of three months 1 ;0l. offive months . of ſix months 
10k of eight months 1021,” of nine months yol.. of ten months 
eee the pow 's end 2 gle. The rate of :nterelt i is required? 

Anſwered 


rang bes 


« ROS 


nfwered by Mr. H. Brown, the Propoſer.. 

Putting 2 2 Ar of the intereſt of 1 1. for one year, we ſhall (by 

we re 
ITT is 2 Bs ee Theſe frac- | 

8 57 


—— dec. = 58% 'whence = = 0027783 + .oo012964 
— WINE Therefore the required _ +456 


wy; = 10 d. * Cong. 1 


— - M3 us * 


© Beatin COCOL... By Mb E. Rollo, 3 


| To inveſtighte'the valueof an anni, be ured or 
to-avy'table of. obſervations 00 the! 5 
| — of mankind, by dividing the — extent of life i — "dif. 
ferent. periods, during which che decrements, or numbers dying 
off yearly, may be eſteemed equal; without having 322 
2 than a common — 7 
Nr 75 X === 3B. « 


. diywarkd by the Progefer, Mr. Rollinlon: N al 


Let à denote the number of 'the ii REP In the 
als to the 1 * a N let the ſucceeding decrement, or 
the numbers that yearly (for as — — 
be rep 177 71 each, by ; alſo 1 — next ucceeding decre- 
ments (for as long as they continue equal) be be denoted, GS, 5 
c;. and the = Sth oſe by 44+ and ſo on: 
preſent the tate, and P the value of the per; = pf 
og: moreover, ſuppoſe that, after the Pow, — . 


A, the eſtate, or annuity, is to D 
his heirs, for Az Then A file 


fiſt year being - the eee dhe coniogen- 
vr . neee - 


at ren DAR Him "RARBASfkVS Un 


the ſecond year bring alſo - * the ; xpeQagion of B B I will be 
DX) 2s E bring gheraalye of db pecpetutirg diſcounted. far, ne 
red... ae Lang meter the rs SR n Au 


year will a pear bo be eg ae ang, on the ed Ie = 75 


n Nod 21 = —— 
x>& Kc. Whence it it 18 Eden, ewe whole el xEaficy, 05 


the Senthügeke) of TRE Tite's EA in ine" BAR inter H ur- 
og hy Den ee e 


hx v PH ER b cgi gÞ, ois equals K x 
n „p- neil 44 
— which is alſo = = x Ir, becauſe P = — 


Aa dle Cen dveftd bee the Mofd ci ech 
856 "rhe probability pf PRESS Any g ſigneg. pear of 
this rot nt Og 3/ant(che values of B's 


ub ont 91:1 * * Xa" dt pnbIvh yd boifdzm ic 147 


on Eggs ul. * 
As ( io, off ch e 1005 werf n x S. xe e — 
oi 0 a * it 2 
© &c. RE re ee 


appears to be x 457475-43,a00 im 69 


en 121 on! 9613 191 4 MA * N 19 4% 542 2. 291643 


E c SF 1615 2 — 
winks" our =: iis 5X T4 2 . . » & 
which, 6 wbdudded from P, Wee br the petpetüitp, leaves P 


11 The 1 2 22 L 


ee eat bot the ue va- 


x 18 2 I 0 A = * 78 
ue of gee gal 1 and 7 . = Kc. are 


the pelent Valles Ur 1 L. to ee it the ET 1 . | 


9c 


MATHEMATIC x fin 
ef 9h Which | being FLEF Ms the e279 and 2M... 


N. Q & &c. hee, the value of the —.— will be 


c. where the ſeries is to be continued till it terminates, and 
u 


where the coefficients of the Jaſt term will be the laſt of the q 


tities, 5, c, 4, &c. with a negative N. the next rer in order | 
being equal to nothing, a _— 1 


. "> «% 0 
J 44 ” = 


"Qieftion CECCUL, 0 M6 W. Bevil. L'p. We : 


Suppoſe the ends of a thread, ten feet long, be faſtened to two 
tacks, in the ſame horizontal line, at the diſtance of (ix feet: I 
would know where two 9 the one three and the other ve 
ounces, muſt be fixed to the thread, fo as to hang at reft f 


ſa zontal line at the feet f 2 ford | 
EM 


| LS Each” ds 10 
og CE and D F to be perpendicufar | 4 " 
de line AB, it is eyident, from 
mechanics, that A E: BF If the re- 
fore anc, that 4 Ifiher — 
-AC+CD--DB=c=a 10, and Are 
3x, then will BF = 5 A EE (CD) =a—8x; and 
L ee , ee, b 0 From 
olution of x is found = 31786; and 
from thence- Wes 3-267 n nic * N = 


33395 2E 
ebay OP Same fia by Birchoverenks 

"Par AB ( .*  ACLCDD 
aunt d Sh CHE 00s oy _ AE EED DB 


the prope of the centre of gravity, Te = LVF: con- 
ſequently C D (= E FP) = and BD=< 
. Whence we have x + | — + W#3—3BT +4 


Vigaz—1666 = 8. This equation, propertly reduced, will 
give. . — 3, 33 * — 10,8 K + 36 207, w x is found = 


4L 2: | Queſtion 


351479 


4 8 — 5 bens Khbbitzonr;" ow 


(291089 503 
7 


1 
4 


ry. 3 m Mr Tho. Mols. L. D. 1785. 
55 from the top. of a mountain, in form of a par- 
50 y 2 bal L height is 600 yards, and. its baſe- 
miles, à cannon, ball is to be diſcharged with. a 


9225 54 powder ſufficient to carry it to the height of 790 yards 
in a vertical direction: I would know the elevation of the > = 


ſo that the ball fall at ſt diſt ble he 
place of projection heron? eee 


W102 Us 1 8857 


1 775 Auen by Mr Tho. Pear. 


” Fror 1 iven height of. the mountain 
ei- diameter e parame- 
8 de par abola will be oo the pars 1616 
— Z hom whence the curve A E C may be 
conſtructed. Take AX = pine th the height 
of the peepondlicuſes ot, and dra KM + 
2. thereta; in K M take the point 
N 05 perpendicular let f: \ from TG ” meeting the 
— ſhall Ie al co the ſtteight line * n 
* 9 line i 7 


V LA 


DID ES SORATID DAN PL re BOHN 
= the parameter, ADS. = LE then ME $48. Add 


| =2d+ x, DE= £440 and AE ax+xx=2 d+x(= 
ME); therefore x = = = 222,323 yards, and A E (24 


93 
ken frm 


+= 1622,323; from whence the angle 
7. 52“. 36; the half of which bei 
ELITE 4 for the angle of 


W. W. ; 


MATHEMATICAL: ROI TX. In T 9 


— Þy Me. H. Watſon, I. b. 1755. 


: To determine the centre of attraftion of a ſemi-ſpherical body, 
or that point in the #xi3 where a corpuſcle may be placed to re- 
main — Egan, 1 r - 


of the hemiſphere ſurrounding it. 

"Anſwered iy Mr. Lionel Charlton, of Whitby. * 
In "STI . 
the required poiat, GHF G r 
ſections of che ſolid x dicular to the N M 
axis A C, let PE, C F, and PD be drawn; G FR 


utting A Cr, PC 4 Ka D 
MS, PD=g, PH =x,. and PB 2 Then the effect 
of the attraction of all the particles in the plane of the circle 
692 at P, will, * —— be as 1 


— and conſequently the fluxion of the attraction of the ſegmem 
NGFM as & — ==: which l and 


e L=22, and = . ==) vill be reduced to # + 
2 £4 mhenaf ch cometed neh x + Cg r. 


2 4 N — — 
which, when & = #= 2, becomes + Lg tor the 


force of the upper ſegment N A M in the direction P A. 8 
In the ſame manner, taking G F below NM, the fluxion of the 


Attraction of the part N G F N will be, ſtin, expreſſed by & += 

— * 54 2—21— 25 
£== x 5, and the correfied fluent by x 4+ Ferre 
which, by taking x = 6 (=P C) and a (=P D) gives 4 + 
Ls for the whole force of the lower ſeg. N B DN 


In the oppoſite direction PC. Hence we have A ELL 


04 4 


— 
20. 


2 TAI. 1 _ RN TLTORYT:;; on, 


Gt; — 28 — 82 3 — _— 

which, ordered; gives 12 * — 8r* a+ 36*='0 z; here. - 6 

RI 1,/ we have: 4 2 0.42308. Vherefere.\thepratianief:: 
to C P will be that of 1 t0:0,4230428)iora5s:4 t- 


3, nearly. 
The author of x tion t 38 hep whom we 
ſhould — ry de — an ple e hope, 
candidly excuſe our . preference to. the, 4 v 

would not poſſibly admit of both, and 3s the flu ents r 


we Bicone 7 comma oy 12 N TER Fen 8 


Quin cc. eee 1. b. 1756. 


17 $11 


Gives 65 —wf day — if =o, 24 
R 1 $09 har 


c 


DESI nen + 1011 
Divide he given oquati by 2, ant you vi hare E258 


Wwe 


re which, by taking the fluent, — 


; FLUSTEST, 

By — 2 =4 (x conſtant quant.) whence 5 = SL 

7 26 ngen is iN » IT 
_ nad ek, 2 1 * ate whoſe ta 7 
(wo radius 3) L b x hyp. log. g —— 
e e mn 1e ona 
1 811 27 ne okslodw ode we} eee 
| % % 9 


"Mariftiarrcar RI TAI 651 

e jane. DA » M. Parrick O'Caranah, the Propoſe. 
n r* . 

Agfa equation E 
ee r ny ond go flowing 
Vbifornily) then will £5 + ax = "+8 x ef 
SF. whole been. Ku alen 1 
* E ſome con t quantity, kt it be £5, ſo ſhall j 
e S Xx ( — y =s 7X B FORE} 


2bc+xx 
A being = the arch-whoſe fadids 18 f, and tangent L 


4 | ir 
(whoa, for particular reaſons, wr ſhould beigldd to 
a ger A not, we hope, take it amiſs that His ſaltion tm this 
problem was not inſerted, as his reaſoning up —.— F 
te fea (7 very ve 05 ere e Ke i 


wor; biy Stu doidtw 90m — 


e ae deten 60 22005. in 0 Wa bp 


8&5 of the ſecond (or any higher) degree, cauſes no differetice:id 
the equation of the fluents, may be thus demonſtrated. Suppoſe 


the relation of the fluentꝭ tobe expreſſed by the general equation | 


l E B x* + C, Kc. Abe ef rt Sens S 
. B., RU Sete Ad, 5 S be-rikde.cons 


» by taking rhe ace , fe e hays 2; ys 2 5 


| 4 9 5 A But. ify de made Ip 
ve ſhall then have = e e e TIE 
bc, Therefore del and ae Kah ALS g a0 th 
ſame quantity (W. — 2 95 
equal w 46h her ade 
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„ 8 LAN, See an 
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e 


| — Ark FT en Barn, &c. and — 25 = * 
Ar Meg. &c. {making conſtant in 
the former and f i the ler) there aries Ae. I FE. 
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as 1 Prises, By, Ms. E. Rollinſon. Gb es A 


Three ſhips A, B. C, ſaib at the ſame time from three diſſes 
rent ports: the ſhip A, from the ſouthermoſt port, runs due 
at the rate of five knots'an hour: rhe ſhip B ſails S. E. by S: 
| dete rate of three knots in the ſume time, her port ning B. 

— from chat of A, anc uede —— 
s | ſhip, C, always bears down upon (or Avg towards) the 
two former, which ſhe keeps conſtantly in a line. I would know 


3 hoy far ſhe muſt r e the 

| the ance of ber pore from the. other e and Fe ke 
deſcribes t 161 2 £2972) „ 12 
See .,aISTRAIGMNS) ee wo eg een 12 % none 


I 1 — Ty * 
Mp „e .30 


De, 


- = 


& come 1 B: mY 81 be 


5 uk celerities, or TINY to QE: 9 SB 


we 


GE Ay and-C K and ** 
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It is evident, that SH and E B will be always equal to each 
other, being, each, to AS in the conſtant ratio of S E to ST, 
or of the celerity in BS to that in AS; whence B H and E S 
muſt likewiſe be equal: but, by ſimilar triangles, AH: B HH 
(ES) :: EL: BE, and EI: AH,: ES SH (BT): from 


the compoſition of which proportions we have FE* = — * 


EL = EXE L (S being drawn to make the angle ES n = 
EIS) which is a known property of the parabola : for in the pa- 
rabola (ſuppoſing p to denote the parameter of any diameter EM) 
it is well known that TK* =pXEK, and that EL=EK, 
and conſequentty EB—3CK; fo that E' (= 4 TF*) = 
x EL; whence, it not only appears that the curve is a para- 
bola, but that Ex is 4 of the parameter thereof, correſponding 
to the diameter E K M. 

To determine now the length of the arch E CR, &c. we 
have, in the triangle E S I, the ratio of SI to 8 E (as g to 3), 
and the contained angle 8 (= 56%, 15/): whence the angle SE 1 
(or MKC) which the ordinate makes with the diameter E M, 
is found = 869. 56/7. Again, ſince 8S 2 Q, we have PS 
PQr 12, and QE (=+ÞPS) = 7,2; 2 RM (S2 QE) 

. in. 
= 14,4, and Q R (SGQ=QE x Find 14,086 the 
required diſtance of the port R from the port Q. Again, (by 
igonometry, QS= 13, 3337, 8E (QS - QE) = 6,1337. 
and En = 4,42; which laſt put =4 6, and let the co - ſine of 
the angle MK C (86. 56/71) =m: then (ſuppoſing EK , 
and C K = y) we have (by the property of the parabola) 2 b x = 


* whence & , and conſequently Wr the 
fluxion of the arch EC which, by put- 


5 | 
ting v=mb ind V , will be transformed to 
E, whereof the correfed fluent will be © LITE 
x Þ 12 
taking y R M = 144) the diſtance R E run by the ſhip C is. 
found = 19,77 miles. 


4M Queſtion 


* 
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Queſtion CCCCVI. By Ruſticus. L. D. 1756. | 


Two quondam friends at market meet, 

(John ſheep had brought, Hodge pigs and geeſe) 

Who, whilſt a chearful pot they 4 | 
A change propos'd and bargain ſtruck : 

For ev'ry ſheep, they did agree, 

A pig and gooſe the price ſhould be. 

Hodge had ten pigs leſs than he'd geeſe, 

Which laſt were charg'd, fix groats a- piece: 

By computation ſhrewd *twas found, 

That pigs and geeſe were worth five pound 
And that they were in number more | 

Than all John's ſheep, by four times four. 

Ne Now, Sirs, from hence, pleaſe to declare 
What number of each ſort there were: 
Suppoſing that, for John's whole flock, 
Hodge, in exchange, gave all his ſtock. 


Anſevered by Mr. Tho. Wilkin. 

Let x = number of pigs z then-x + 10 = number of geeſe, 
and 2 x — 6 number of 'ſheep; whence'2 x + 20 = price of 
all the geeſe ; N (=80—2 x) = price o all the 
pigs; and 22% (2. — 2) the price of one pig; and conſe- | 


J 


quently ®2 (= the price of one ſheep) which multiplied by the 


number of ſheep gives 8 X 75 = 100 : hence 160 x — 480 
=100'x; and x—=8, Therefore there were 8 pigs at 8 ſhillings 
each; 18 geeſe at 2 ſhillings each; and 10 ſheep at 10 ſhillings 
Dueelion CCCCVII:; By Philo-Pefos. L. D. 2756. 

In a given triangle, to inſcribe a rhumbus, having one of its 


| angular points coincident with a given point in the bale, 


Anſwered 


MATHEMATICAL R087. 635 


Anſwered by Mr. Abr. Botham. 


Conflrufion, From the vertex B, of the trian- 
gle, through the given point D, draw B DP; 
ro which, trom A, IN A P equal to the haſe 
AC; draw DF, FG, GH parallel to AP, 
AC and FD reſpectively; and the thing is 
done. 

For, by ſimilar triangles, AP:FD(:: 
B A: BF) :: AC: FG; butAP= AC (by 
conſtruction) whence FD FG. 


The ſame anſwered by Mr. T. Peart, 


Draw BD from the vertex to the given point D; and make 
AM parallel thereto, and equal to the baſe A C of the triangle ; 
draw M P cutting A B in F; then draw FG and GH parallel 
to A C and D F; for the other ſides of the Rhumbus. 
Demonſtration. Let B D cut FG inN. The triangles A D M 
and D F N (becauſe of the parallel lines) will be ſimilar; whence 
arme FG; and conſequently 
F = . f 
. Method of calculation. From A B. A D, and the angle DA B, 
the angle BD C (= M A D) will be known; from which and 
the given ſides A D and AM, the angle A DF will alſo be 
known, and conſequently the fide DF. 


An algebraic Solution to the * Mr. W. Smith, of Irthling- 


Put ABI, AC=c, D Q (perp. to AB) = d, BQ r e, 
d DF (=FG) = x: thene:372x(FG):BF==2; whence 
FQ=e—Z, and conſequently e— + 4. ; which, 


: bee | 2 21 Sc a? 
fol * = — nr 
Nn 


4M 2 | Vale 
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jon CCCCVIII. By Mr. R. Young, Writing-M fer, in 
_ c 


The ſides of a quadrangular field are known to be 9, 10, 11 
and 12 chains, reſpectively: and, if a diagonal be therein drawn, 
the part included by it and the two ſhorteſt ſides will be to the 
remaining part in the given proportion of 3 to 5 : from hence the 
content of the field is required. | 


Anſwered by My. William Kingſton, of Bath. 
Since, by a well known theorem, the area of B 

the triangle A B C is: WBCS BAL — AC 
X AC —BC=BA", if ACbepu=s, * 
we ſhall (becaufe B A is given = 9, and BC = 
10) have ABC S + 36 N 271. D 
And in the very ſame manner, the area of ADC 
will be = + Vr = N ==: which being to that of 
ADCa5to 3 (by the queſt.) it is evident that 25:9 52 529 
— Xx: 361 —xx; whence x x = 266,5; and the area 


ABC = + Ni = 39,5994: and conſequently 
39-5994 4 7 = 105,5984 (= 10 A. 2 R. 9 P. 2) = the content 
C 6 


ot th W. W. Rx 
| Queſtion CCCCIX. . By A. H. Watſon. L.. D. 1786. 

9255 To determine A point in a given triangle (whoſe ſides ate 16, 
20, and 24 inches) from whence perpeniepiare being let fall, oa 
all the fides, the ſolid (or continual product) contained undet 
thew, ſhall be the greateſt poſſible. 5 


Anforred 


MATHEMATICAL RIOISs TEX. 637 


Anſwered by Birchoverenſis. 


When FGxFH x Fl is a maximum, C 
- the product thereof by the conſtant quar- 
tity + ABX4BCX+AC, will alſo be 
maximum; that is, the product of the 
three parts AB F, BCF, and ACF of 
the given triangle, will be a maximum, 
and conſequently thoſe parts equal among 4 
themſelves; ſince it is evident (from Eu. A DLG BÞ 
5- 2.) that the continual product of the parts of any given quan- 
tity (whatever their number is) will be the greateſt, when the 
parts are all equal: therefore, A B F being = ABC, it is 
evident that F G will be = of the perpendicular falling from 
C upon AB, &c. and conſequently, that F will be the centre of 
gravity of the given triangle A B C. Hence the three required 
perpendiculars are found to be 5,2915, 4,4095, and 6,6143, and 
their continual product = 1544 33. | 


Queſtion CCCCX. By Mr. Walter Trott. L. D. 1756, 


The diſtances of the three corners of a right-angled triangular 
field, from a watering-place within the field, are known to be 
38, 50, and 62 perches, reſpectively: to find, from thence, the 
eontent of the field, it being the greateſt the data will admit of. 


dufwered by Mr. Patrick O'Cavanab. 


Let A B C repreſent the field, and D the 

watering place, Let DE be equal and pa- 

'rallel to AB, interſecting C B in F, and 
let B E and C E be drawn : then will the 

trapezium B D CE (DE x+BC) and 

the triangle A B C (S ABN 4BC) be 

mutually equal to each other. Moreover, 
fince TE — TD* (= EF* — DP) =- FD), it is evident 
that TE* = BE* (AD*) —BD* + CD* from which CE is given 
(= 70). Thercfore all the four fides of the trapezium DCEB 
being given, the area will be a maximum when the figure is in- 
ſcribed in a circle, But the rectangle of the two diagonals. of any 
« trapezium inſcribed in a circle is equal to the ſum of the pays 
| gles. 


1638 Tnx D1af1an RITOSIi TOR II OR; 

gles of the oppoſite ſides: therefore DEX BC=DCx BE 4 
DBxCE, the half of which is (= 28%o perches, or 18 acyes) 
the true area ſought. The geometrical conſtruction from hence 
is very eaſy ; for (by ſimilar triangles) D F is to B F in the given 
ratio of C D to BE (or AD). Therefore, having firſt drawn 
two perpendicular lines at pleaſure, in the one of them take B G 
= A D, and parallel to the other draw GH=CD; in BH 
(when drawn) take BD of the given length; and from D, to 
B A and BC, apply DA and DC alſo of the given lengths; 
from whence the points A and C, and contequently the triangle 
ABC itſelf, will be determined. | 1070 


A Fluxtonary Solution to the ſame, by Mr. J. Honey. 
LetAD=62=4, BD= 38 , CD = 50=«c, and 
AB x; then x: „ ＋ 1119 = diff, ſegments of 
the baſe; whence, putting 4 4 5 = n, we get — = IB 


DF; and (p. 47. 1 Ev.) BF = A 


allo CFS N = , and conſequently B C 

FELRED ee . 
= — — * . by putting r 
4bb+2n, andm=4cc+2n Hence Vr, = 
E = 4 times the area ABC; whoſe fluxion being 
eaken and made = o, we thence get of — LEED ew = — 
; ſolved x = 18,3435 perches: whence A C = 73,5223, and 
the area ABC = 18 acres. | . 


Queſtion CCCCXI. By Mr. J. Aſh. L. D. 1586. 


Being on a jour in lat. 522. 30/ N. the third of April, 
1755, 2 the 2 þ 1 — the two interſections of the 
inner part of the interior rain-bow with the horizon, to form an 
angle, at the place where I ſtood, of 60%: from which the time 
of obſervation is required. | 
$7 2 Anſwered 


\ 


MATHEMATICAL REGISTER; 
AY. | 


| Anſwered by Mr. L. Charlton. 


Let O be the centre of the Iris, E the eye of 
the ſpectator, and EA CB the plane of the ho- 
rizon : then, if AF be taken as the radius, it 
is evident (from the writers on optics) that O A 
will be the fine of an angie (A | O) of 402 15 
= ,6465; from whence and A ©, which is 

ven = fin. 30* =,5, OC is found = ,409g. E 
Then in the triangle E O GXright-angled at O) it will be, as E 
(= ,7628 = col. 40? 17“) is to OC, fo is rad. (1) to the tang. 
of O EC = 282? 15” = the depreſſion of the centre of the bow, 
or the ſun's dende: from which the time is found 3 h. 15 m. 
afternoon. é 


The ſame anſwered by Mr. Samuel Ramfield. 


The arch (A O or BO) of a great circle of the ſphere, drawn 
from the interior ſide of the bow-A BF to the centre thereof, is 
. to the writers on optics) 40 177: therefore in the 
iſoſceles ſpherical triangle A OB (where A B repre- 4 
fents the horizon) we have given AO OB= 40% IP; 
17, and AB = 60; whence the perpendicular 8 5 
OC (= the ſun's altitude) is f und 28157; and 
from thence the time of obſervation 3 h. 15 m. aftet 


| Queſtion CCCCXUL By Mr. Chriſtopher Maſon. L. D. 1786. 


The human ſtage is threeſcore years and ten; 
So ſhort the ſpan ! yet ſeldom reach'd by men. 
As man's quietus 1 to be his care, 
Tis now high time for Maſon to prepare. 
The rolling years that o'er my head have flown, 
If you would know, they're in the margin“ ſhown. 


*Vz. vpx+y3+i=17934  +x + +2: = 2850372, vxryz 
= 3240960, aid x = x, wv being the year of my birth, x the — y the” 
day, and z the hour, P. M. all which are required. 1 | 


Anſwered 
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Making a = 1734. & = 2850372, and c = 3240960, we have 
v r. = - 2x, vb  =b—2x", and vy 2. From 
the ſquare of the firſt of which equations ſubtract the double of 
the laſt, ſo ſhall v* 7 S 44 44x —— =b—2x; 


and conſequently xf — 25 = e = 5 chat is, & — 
1156 * + 26064 x* = 1080320: whence „ 8; v = 1688; 
y = 30; and the time of the propoſer's birth, Oct. 30, 1688, 
8 tours, P. M. a 


Queſtion CCCCXIIL. By Mr. Pat. O'Cavanah, of Dublin. 
| . L. D. 1756. 


(Addreſſed to th: ingenious authors of the 378th and 3934 queſtions.) 


Ah! much, my friends, I mourn your lor, 
Who have ſuch woeful help-mates got: 
Both ſluts and ſcolds ! oh, dreadful curſe ! 
Bad daughters too | what can be worſe ? 
Yet hear me, and to caſe your grief, 

VII teach you what will yield relief ;* 

Byt, like rare noſtrums, little known, 

In myſtic terms it muſt be ſhown— 

For brother Philomaths alone. 


This powerful ſpecific is denoted by a word confiſting of five letters, and 
theſe have their places in the alpbaber grids the wine of a, wv, x, 5, 
and x, in the ſabjoined equations}: by means whereof the important myſtery 
may be diſcloſed, and that, withdat having the root of any equation to extract, 
higher than a quadratic. 


t Viz. w# + * = 89; wz+ w+z= 53; n 
225 F | 
FS BHD EE = 


3 | Anſwered. 
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Meſſrs. Barker, Bevi!, Birchoverenſis, Botham, Juvenis, Ho- 
ney, Peart, Penovius, Smith, and Trott, ſolve this problem by 
ſubſticuting for the half-ſurp, and the half difference of the quan. 
tities ſought in the ſeveral given equations: thus, let W A 
and x - A; then the two firſt equations (w* 4 2˙ = 8g and 
wz+ w2z= 53) will become 25* + 2 4* 89, and f- f + 
25 2 53; whence 55 + 5 = 4843; and = 6;: therefore 4 {= 
Vii —:)) S i, w=8, and z=5 | Org + 

Again, by making x = +4, andy =s — d, the 3d and 4th 
equations (xx +95 =4Xz+,.and x* - = bx 3 T7533) will 
be 25 ＋4 2d =2 4, and 2 +654 N 23%Tdd = bY 
2 45 (a being = 18 f, and 3 = 18 7373): whence 4˙ 2 41— 
22465 — . ands 5 —2 85 =— + @6: from which 224 
1 ab = 10, and 4 (= TN = =>+9; there- 
fore x10 +9, and y= 10 +9; that is, the greater number 
will be 19, and the leſſer 1 3/ but which of theſe x"muſt bey de- 

| N Ir an he 
z i which 
equation, by ſubſtituting in like manner (« = ＋ d, and æ = 


y _S+tiwEf# +54 __ , * 
$ — 4d) becomes = e 2 whence 4. + 


3.64 %,, = 1,445: now, by compleating the ſquare, and tak- 
ing the root, 4 = 0,365 5, and d = 75. therefore x (= s—d) 


pends on the other given equation 


Si whence's = —=; 10 4 (5) =; and con ſes 
4 110 4 | 


quently u ( + 4) 3 24 = 4 or 78. But, if be taken 
as the leſſer of the two numbers, it is evident that, then, x = 


4, of u = 5» that is, 4 , Or ; but, of theſe four diffe- 


rent values of u, the firſt only can fulfil the conditions of the 
problem: ſo that the five numbers required will be 4, 5, 1, 19, 
and 8; and the letters correſponding D, E, A, T, H 


AN | Queſtion 
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Queſtion CCCCXIV. By Mr. E. Rollinſon. L. D. 1756. 
A beam BC is to be ſupported in a given C 


po Ong by means of a prop D E, of a given \D 
ength, inſiſting on the borizontal beam AB: A B 
tis propoſed to determine the poſition of the 1 

prop, fo. that the beam AB whereon it ſtands 

may be the leaſt ſubject to break, or ſo that the force, whereby 
it actually tends to break, may be to the whole force it can ſuſtain 
at E in the leaſt ratio poſſible, the thickneſs of the beam being 
every-where the ſame, 3 * 


5 Since the ſtreſs or preſſure upon the prop 
ER Þ is{by mechlnics) as Ny (ſuppoſing B F 
perpendicular to E P), the force in the per- 
pendicular direction, whereby the beam tends 
to'break at E, vill be 28 F. (it being to the 
abſolute force, in the direction DE, as B E to BF). But the 
ſtrength of (or the whole force neeeſſary to break) the beam at- 


| ay I : 

E, is knoun 0e FEI FE z- Which is to BE the force above: 
'B Loren PSs © | = | I AE | 

mentioned, in the proportion of TIE r of 2 
to A E; whence (by the queſtion) A E is to be a minimum, and 
conſequently B E a maximum: but BE is to the fine of the angle 
D in the given ratio of E D to the ſine of B; whence it is evident 
that BE will be a maximum when the fine of D is ſo, or when 
D itſelf is a right angle. Therefore, having made B K mon 
pendicular to BC and = the given length of D E, draw K R. 
parallel to B C, meeting A B in E, fo ſhall E be the place where 


the end of the prop mult ſtand, _ 2 


ü Auſtwered by the Propefer, Mr. E. Rallinſon: 


- 


NM ATA Re Oy 
L Ruehion CCCC XV. By Mr. Hugh Brown. L. D. 1 756. | 
"An uſarer lende out 26601; dt 5 por cent pet erin comps” 


pounch interem, which the borrower is to clear off by quarter 
payments, vz. 1 L. at the end of the firſt quarter, 2 l. ar the end 
of the ſecond, 3 J. at the end of the third, and ſo on. Quere, 
At what time will the debt be the greateſt poſſible ? 135 


Arfeered iy Mr. W. Bevil. 


Let $'=/2000' = the ſum propoſed ; F (7,594) = the amount 
of 1 J. in one quarter, and » = the number of qquretn required 

then the amount of the fam 8 will be S“, and the amount of alt 
the quarterly payments (excluſive of that due at th: end of » 
quarters) ia re. continued to 
# — 1 termsz the ſum of all which will be found = = & 


wu 


rte, and conſequently the money then owing 2 
Serre; whereof the intereſt for one 
re *%, | | ' 22 


quarter is r—1X $7 — n=; K 7 — 7 13 and this, 

by the nature of the queſt. muſt be equa] to r „ (the ſum = paid 

at the end of » quarters, and its intereſt for the ſame quarter? 
4 £ Lk 4-4 Log. A 


hence we have =I x Sp —i—pn+ 1 2 o, and a = 1 
| g. 7 


= 28,99 (e being put = to — 1,43 361): thete- 
* 6 1 — | | 
fore at the end of twenty-nine quarters the debt will be the 
gteateſt poſſible (the moment before the twenty ninth quarter is” 
paid). u e Rds A ERR oe 
See Turner's Mathematical Exerciſes, No. 2. 


4N2 Oreſtion 
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Queſtion CCCCXVI. By Mr. Tho. Moſs. L. D. 1756. 


Suppoſe 12 half-pence to be thrown up, and thoſe that come 
up heads to be taken away, and the remaining ones to be thrown 
up again, and ſo on, in the ſame manner, till all the half- pence 
have been thrown up heads: tis propoſed to find in what number 
of, Favors, according to an equality of chances, this may be ef - 


Anſwered by Mr. E. Rollinſon. 


The probability of miſſing a head x times together, with a 
fingle halfpenny, being , the probability of throwing any 
halfpenny a head, in & trials, will therefore be expreſſed by 1 
I; and conſequently. that of throwing all 12 — ot 
in „ trials, = 7 e (for the throwing all che 12 heads 
may be conſidered as 12 independent events; fince the happen - 
ing of ſome of theſe, ſooner or later, no · ways influences the hap- 
pening of the others). Hence, by the conditions of the problem, 
we have 1 fc = 4; and conſequently x = — 2 
4165, the number of throws required; which, not being im 
integer. ſhews there can be no exact equality of chance in the caſe 
propoſed ; 4 being a ſmall matter too little, and 5 conſiderably 
too great. NYE 5 Fai) mnt = AF ESTI 

"Corel It appears from, hence that the exact odds of bringing 
up all the heads of any number (») of halfpence, in & throws; 

«10 57% 21.78 


— " 8 


Vill be as 1 — I toi - i — , univerſally. © © © 


4 
4 


w acl 7” e241) 4.5 nnn nod 
Queſtion CCCC XVII. NM. W. Bevil, L. D. 1756. 

. Wan 2 Wannen =: 

_ Suppoſe thit a chain is to be ſuſpended, at its extremes, by 

two _ in che ſame horizontal line, at the diſtance of to. feet: 

To find the length of the chain, ſuch that the ſtreſs or foreę 

thereof, upon the tacks, may be a minimum. 9 


ie . | f ** 
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Aiſwered by Mr. Lionel Charlton. 


Ik half the length of the chain or curve (AC, A ß ,B 
8 — C) be denoted by 2, then will the abſciſſa 


=WiaFtzz— 4, and the given ſemi-or- 
1. AD (SO 4 * hyp. log. be 0 


(ſee Landen's Mathematical Lxddabratens; p. 34). Moreover, 
by mechanics, the ſtreſs or force upon both the pins, at A and 
B, will be to the we ght of the chain, as the radius is to the ſine 


of the angle A or B. that-is as x ==) to 2, or 28 2 4 to 


2 Me: therefore, the weight of the chain bein ** 

length 2 2, the ſtreſs upon the pins will conſequently be 

1 ; Which quantity is to be a minimum, by the 1 
om whence, and the above equation, 6 = @ x hyp. log. 

—— boch the:values-of @ and vill be found ;. for 


„ — oY 


NN a i te ä 8 


—ů — 


4+ ungs 


= 2497 E58 


num. . whoſe hyp. log. 1, it e aud 2 n 
—— (— — 
whence, by ade n en ux 7 andfrom 
A, . ; 
tence arts . 4 N . in fuxjoas e. 
= N —5 8 N 
gives Ne SLE N TEN *=0 whence NT = 
2 ro 7 A Mn 


2 or . 222 == (by Ne . which (in Jogarichms) 


n err 
becomes? v bY 1 2 7 - — hc whenes v.=,1,1996z and from 


thence @=7 x ,8336 e and 2 K OE SEX 12578 
— = 12,578. * 512001 


The 


s rut Dra#1 eve Revo fro tion; 


'The 2 hos anſwered by Penovius. 
Let Ac) half the length of the Bhai = =2, AD(BD) = vo 
„apf x, then will þ = 24 X hyp. log. = — , 


rede of ci e e 522 (half 
the chain): Vert et dhe firel n which put = n; 


chen, by extermiaating 2, vr have; =byp. log. EXCESS 
= byþ. Wl; K gg — byp. log. 4 whereof the hure, 


— 4 


when n- 4 min. hen bf = mann — 
771 * * —— os = 
= Wie Waking . therefore Jg 


66—4 4 


— 02 0 . Ar = — =x ff 


which valne; 1 gives; yp. log, 9 | 


4 x hyp. Jog. 2 byp . log. = =26: Whence a = 
4.7677 4 frontend A CA C'B)i= 3 x 1,2558'= 163758.” 
Corol. Hence the levgth of the chain, A C B (when the ſtreſs is 
a minimum) is to.the give n;diftance of the tacks A, B. as 1,2578 
to 1; undd the ſtreſs oñ the tacks is to che weight of the chain as 

1,1996 to 1, or as zee. ve. 


* N * p 


ande 


Quekion CECCXVIIL By 2. Thomas ker. . D. pots 


| Supp6ſe'a \ Movntaih,' formed by the rotation of the eee 
| j ſuperficial content is equal to the ſquare of its baſe-diame- 

ſuppoſe two equal pendulums, one at the foot and the 
— at che vertex of the mountain, to be put in motion the ſame 
inſtant; and that at the end of 24 hoürs, meaſured by, the for- 
mer, a canhon ball is there 6 a direction vl 
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fall the fartheſt poſſible upon the mountain, and arrives at the 
vertex at the ſame inſtant the pendulum there has meaſured 24 


hours: it is required to find the mountain's height, and the ve- 
locity with which the ball is diſcharged, 


Anſwered by Mr. Peart, the Propeſer. 


From the equation zz = 24x + xx of the generatin curve, 
the ſurface of the n AE BC eis eaſily tound to be 4c x 
.= (where c = == ), which being given D 
4%, we thence have (by compleating the 
ſquare)y =+ <2 + viz —can=xly2ax A 
bxx+ x3 X2azx+xx—Cc4x; but y is 2 
alſo = a x hyp. g.. (by E & 
property of the curve): from which equal values, by ſubſti- 
tuting u * = 6, we have k C NI +3 OX anti —cu 
= hyp. log. LE - we 2 z- whence w-is found = 1,799 +, 
and from thence y = 1,8078 x. Having, therefore, made B C 
to A B in the given proportion of 1, 8078 to 1, and taken AD 
= the right-line A C = 2,066 &, let C D be drawn, which (be- 
cauſe the range is a maximum) will be the line of direction. 

Now let r = the earth's ſemi-diameter, in feet; 5 2 16 FF; 
feet; and 5 = the number of ſeconds in 24 hours: then it will be 


as T: T* 1215 += = the ſeconds taken up in performing, 
an equal number of vibrations, by the pendulum on the top of the 
mountain: therefore = is the time of the ball's flight; and con- 


ſequently — * g 2,066 x (= AD);. whence x is given = 
2,066rr 
bss 


= 7598 feet, the mountain's height; and the time of 


flight (=) = 31,24 ſeconds: by which number dividing C D- 
(= 27045)» the quotient 8652 feet will be the velocity, per ſe- 
cond, with which the ball is-diſcharged, 


In this ſolution I have ſuppoſed the gravitation to be proportional 
to the ſquare of the diſtance from the earth's centre, inverſely, 
without having regard to the attraction ot the mountain: but if 

this 


64% Tut Diaztan Rxyos1ToRy; on 


this laſt {which is to the former as the height of the mountain to 
the ſemi - diameter of the earth, nearly) be allo taken into the con- 
ſidetation, the time loft by the pendulum on the top of the moun- 


tain will then be only the half of (=) what it is above found to 


be: therefore the heigbt.of the mountaig will come out four times 
as great here, as when the mountain s aſtraction is neglected, 


Nen COCC XIX. By Mr. R. Welton Diſcip. Landenii, L. 
D. 1756. 


From che equation #7 4 * & it is propaſcd to find x 
in terms of y, without firſt finding F in terms of *, 2 then re- 
von: the ſeries. © © 


. Anſwered by Mr. R. Weſton, the Propoſer. + 


| Since it appears, by what is done in the laſt Diary (p. 41), that 
— — — may be ſubſtituted for , if ſuch ſubſtitution be made in the 


given equation, the required value of x may then be readily ob- 
tained by the common method of finding fluents by infinite ſeries : 
or that value may be found in the following manner: 


Aſſume N 5 ＋ p * *, &c. ſuppoſing that 
when y i is 0, * is 5, and 5 : then the given equation (. 


e x*) bei hultipiied by the invariable quantity x, we 
have ＋ X5 = &* x . ] whence ſubſtituting for x* its value 


found by the aſſumed equation, we have, after dividing by ja, _ 
=&x —f* x j= 7 py 5, &c. Hence, by taking the fluents, 


we find — = ＋ — ve? wing e 1a 


But, x being = = b, and - - ps when yis = = o, the correct equation 


V, &c. 


dend f . 5 CL — —.— 


&c. which, multiplying by — 5 A and ſubſticuring - xits aſſumed 
en 5 value, 
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value, -betomes & =fj WL —22 + 5 —9 * . cee. 
whence, taking the correct fluents, we get x b + fy —L 2 


2 e FE EZ %, &c. can by 
compurity the two values of x; p, q, 7, &c. will be known. 


The ſame anſwered by Mr. Henry Watſon, 


Puty = z x, then q X 3 which values being ſubſtituted in 
the given equation, a ) = i — 5* x*, and the whole divided 


by x, we have a ZS=&# - = 2 NU bbe. 


cauſe # = g and conſequently a 2 à = 4. * - . = 
ð* 5: put v= 4* 23 —323 then 2 2 = —— "327 and æ 2 = — 
and ſo, by ſubſtitution, a D = = 44 
X 9: put now w v 4% (= & 23 — $3— 4) then v ww + 
ay, and vV=w-+ ay; whence again, by ſubſtitution; ⁊ 4 
w+ay=wy, rn and therefore 3 

+ a —.— 
7 7 · 15 vhereof the fluent is y = 4 a x hyp. log. 
(d being any conſtant quantity at pleaſure) a N ** 
L Hence, putting M S the number whoſe 


4 4 
| 22 MS der e e 
hyp. log. = we have MM A 125 — and 
. 2y | * 
conſequently ⁊ — from nunc 
s ay | An, 8 
2 £2 gen va 
bed, ACP vet from which, when d = 0. 


whete- 
— 
— . 


x will be found = „ byp. log, ——1 1 
in e ma be any conſtant vantity at lexſure ng 
e may be any hive at þ _ 


tk 
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Queſtion cc C XX. H . Pat. Sem of Dublin. L. 
5 v4 17507 «a, 5 
n 
e dum of-qhe inflaite-ſeties 2 — ooo Kn 
2-3-4-56 


Gre 44% 


75.0 &c. by means of circular arcs and logarithins, 
Anſivered by KvPeprizns. 


co Gil Senn ut. 
Conceive the given ſeries 1 — LAY y : ; 
poſed. of eras 8 EST hes b 


R - 2. x D* 23 + 2+ BY p ; 


: Bxrbge+ = f 


2.3.4 
F r pint - 
_ Cx 5 N ＋ ＋ + 2˙3 ＋ — 12 
Then, by taking A, B, C esch = +, and equating the; homolo- 
gous terms, we ſnall: have Þ + et. Pee. 
AHT z, er“ S o, &c. &c. Make, now, 
= —1, 4 =— 1, and 5 -i that is,” let p, qandr 
the three roots, (— 1, .5 +V —þ + —V = of che cu- 
bic equation & = —\1, ora + 1 o then, as both the ſe- 
| cond and third terms of this equation are wanting, not- only 
the ſum of all the roots (p + q + 7) but the ſum of all their 
ſquares ( + 9 gr) will vaniſh, or be equal to nothing, 
they—ought, to fulfil the conditions of the two firſt of 
the preceding equations. Moreover, becauſe p) = — 1, 4 — 
1, and 3 = — 1, it is likewiſe evident that p# + g* + 54 = — 
ro, MTH =- Mie . Dan 
IFT == —g—!r=3;" equations being no- 
thing more than the three firſt repeated, the values of p, g. r, 
above determined, will equally fulfil the conditions of theſe alſo: 
ſo that the ſeries ariſing from the addition of the three aſſumed 
ones will agree, in every term, with that propounded. But 1 + 
pu N - To c. the firſt of thoſe ſeries, is known to ex- 
$ the hy lic logarithm of pz; Therefore, if N be taken 
—— End &c.) whoſe hy p. log: is unity, 
9 | 


then 
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then will ++ 8 &c. Nes: and in the ſame man- 
ner 14 2 * E = = Ne, &c. and conſequently I — 


: 1 * . 


23 2378 Kc. = 1. + lies Now 4: . 


NI N= IN (making n =). 

Ne- Ii N- i is known to expreſs the double of 2 
co · ſine of the arch » z (the radius being 1) 3 which co- ſine let be 
denoted by 8, and let the number whele byp. log. is x be repre- 


GET) ben we ſtall have 1. — ee 86 = | 
| Ar. Sea; : 
8 650 ſame method, and "the known 2 of the equation 
am | 
x*+1=0, the ſeries 1 f te 5 * TI &c. N 
n 1 N * whole rande eee 


— Fn 


2 A 


Det 


21 A N ee . H. Witts 
* ae 0 from OE ety 

ance of three, rag. Þ * owe pl places there. lies a moraſs, 
is ym et to know the path he i mul L and alſo how far he 
mult trayel, to perform his journey..in the ſhorteſt 2 poſũible ; 
the way, by reaſon of the morals, being rendered ſo bad, that he 
can onſy move with a celerity, every- where, proportional to his 
diſtance from the centre thereof, Jing one mile A100 from A, 
and two from . f 


6&2 Tu DIAAIAX RITOSITOAYI on, 
* Anſwered by Mr. O; Cavanah. Da 


we. 1 YUP DANI © | 2 : 
From C, the centre of the moraſe, let Aa pda 
ſemi-eicle A M N. be deſcribed; and from 
any two points D, 4 in the required curve 
ADB, NN near to each other, con- 
ceive DC and d to be drawn, interſecting - 
the ſemi-cirde in M anden: calling C A, 
1 CB, I KAM, 21 C Dy; Mn, 2; 
and d e, 4 nd 8 
CD({y):De=.2. 2. Whence D (= 
VDNA + = ve +/. This, di- 


2 . 
vided by 5, gives ve g +53t 2 (by the queſtion) is as ths 


time, of deſeribing D 4, and which,. by making & = (or x = 
8s Tbs 22 7. | 8 6.24 4 , 7 * : * 
hyp. log. y) will be reduced toy/Zu ts — _ 
Make now the rightlineF Q the ſemi circumference A NM N, 
and Q (perpendicular thereto) = hyp. log. 5 (= the laſt value 
of x, When y = =CB): and let the line F R P be of ſuch a 
nature, that, taking the abſciſſa F M .equal to the arch AM, 
the correſponding "ordinate M R ſhall be, every-where, equal to 
x; then R r,(the fluxion of E R) being alſo expreſſed by „, 
it is evident that FR will truly 0 the time of de 15 | 
arch AD; and, conſequently, F P the whole time of * 
fcribing the arch A D B; which will, evidently, be the ſhorteſt 
poſſible, when F P is a ſtraight” line (as being the ſhorteſt thar 
Fan poſſibly be drawn between the two given poitits'F and P. 
 -, » Hence, purting PQUE311416)'S p. and QP(= hyp. Jog. l. 
or of CA 693 147) = $ we have, by ſimilat trianglea, p: f 
ral: * = == (p- above); and conſequently De 2 = 
22 which being to de (5) in the conſtant ratio of p to g, the an- 
gle Dd e muſt be every- where the ſame, and therefore the curve 
ADB, the proportional, or logarithmical ſpiral; wherein D 4 
being to e d in the conſt. ratio of /pp + 7 5 to g. we ſhall therefore 
G 5 1 have 


* 
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have g: Vir: :: NB (the whole increaſe of the diſtance C D) 


2+ 1X NB = 4,641444 the true length of the ſpiral 


arch ADB. W.W.R. "if , | 
Corol. It appears from hence that the Time of deſcribing the 

ſpiral AD B will be to the time of uniformly deſcribing the arch 

of the ſemi-circle A M N, with the firſt velocity at A, in the 


given ratio of FP to FQ or of /py +77 to p. 


Queſtion CCCCXXT. By Juvenis. L. D. 1757. 


Three men to ſhare a ſtock agree, of fifteen hundred pound: 
The part of A to that of B, as four to three was found ; 

But C's exceeded that of A by pounds juſt ten times ſeven, 

What each man ſhar'd, pray, ladies, ſay, from what above is 


Anſwered by Mr. W. Bacon, of Ipſwich. 
| Let the ſhare of A be =; then that of B will be = 3, and 
that of C + 70 (by the queſt.) whence 2 # += + 50 = 


1500'(by the Queſt.) and conſequently x . = 520, 
e that of B 390 l. and that of 
590 l. | | 5 


Queſtion CCCCKXII. By . William Spry, Engineer. - L. D. 
| 1757+ p 

that a cannon ball is diſcharged to hit a target (or 

— at the diſtance of 500 aw far muſt [ ſtand 

from the target, in a perpendicular to the line drawn between it 

and the cannon, ſo as to hear the report of the ſhot and the ex- 

ploſion of the piece at the ſame inſtant of time, allow ing the ve- 
locity of the ball to be to that of ſound in proportion of 3 to 2 ? 


Anſweſed 


654 Tar Dranian 1 0n; 


Anſwered by Mr. J. Hampſon, of EY 


Let A be the place of the cannon, B that 

of the target, and C that of the ſpectator; 
in CA take CD = CB: then the 

ſoundr:of the cannon will be at D, on the 
ball's ſtriking the target at B; and ſo AD 7 
will be to A B in the given proportion of 2 A B 
to 3 (by the queſtion). Putting, therefore, AB = 3 a, AD = 
2a, and BC ( CD) = x, we have AC=#+24a; and from 
thence (by 4p 47. 1) ** A4 W695 $4, 9 #4; 3009 


which 4 2 75 = Bret K rand 


nd „* 
- o | 


| Queſtion CCCCXXIIL, By Birchoverenſis. L. D. 2737 


To determine the poſition of a ping with reſpect to four given 
points, ſo that lines being drawn from thence to the given points, 


the ſum of the four quares formed upon them ſhall the leaſt 
OO | * 5 


ay 


bene ty Mr. William Kingiton, 1 Bath. * 


D be the four giren 
A N and CD in . 
then aſſuming P for the 1 required point, and 
putting AE = BE=a, DF =CF=5, 
EP S, and F PE. we mall (by thei! 
12 of the 2d of Simpſon's Geometry) have 
AP +BPF =20 +2, and BP + CP* DH 
= 7 * Ta“ hence IA. r. F'BP + TP = 4/48 
2 Þ ＋ 2 2 2 2, 2 minimum: and eonſequently ** 2 
(EP* + FT) a minimum /aWfo : which witt+ vidend Wnt EP 
+ FP is a minimum, that's, when E [ — 3 a' right 
line; and EP will then be = FP; becauſe +.) the 
fun the ſquares of che two parts of a ſine equa os Gegen is al- 
ways leſs than the ſum of the ſquares of the > an when the line 
is 2 une qually. 


* 
5 N. 


Queſtion 
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e C XIV. By Mr. Tho. Baxtanden, of Livepoolr, 
. . 17 57+ 


At a ſtation, due north of a tower, I obſerved the altitude of 
the top of the tower to be 30%, and that of its bale 129 2 pro- 
ceeding from thence 109 yards, north-eaſt, down a path making 
an angle of 3 30” with the plane of the horizon, I again took the 
altitude of the tower's ſummit, which I then found to be 38* 30 
From whence I deſire to know the height of the tower, and the 
diſtance thereof from my firſt tation. 


Anſwered by Mr. Thomas Baxtonden, the Pro poſer. | 


Let the angles B A C and BAR be the 
given elevations. of the top and baſe of 
the tower above the plane of the horizon 
AB, at the firſt ſtation A; let D be the 
fecond ſtation, and D E its perpendicular 
diſtance below the plane A B E of the 
firſt. Ia BC: produced, ſuppoſe C F to 
be taken = D E; let F K be parallel to 
C A, and let EF, EB, FK and AD be drawn; Then, be- 
cauſe D E is equal and paralſel to FC, E F vill alſo be equal and 

allel to D C, and conſequently the angle EFB (=D C BY 
== the complement of the given elevation at the ſecond ſtation D. 
Now, from A D (ioo) and the angle ADE (5% 300%), we have 
wen AE = 99,5396 and DE (FC) = 9,3846: and it will 
— as rack tang. BCA (609) („: BC: NA) : FC: KA 

16,604 : from which, together with A E and the contained angle 
K AE (1359), the angle AKE will be found = 38 597. 
Moreover the angles F B E and F BK being both right ones, it 
will be the tang. B F E (545 3 ): tang. B F K (609) 72 (BE: 
BK) :: ſin. B K E (38% 597): fin. B E K = 602 5/: whence 
A BE is alſo given 2 809 56“, AE B= 54% 4: from which, 
and A F. (= 99,5396) will. be found AB = 81,61; and from 
thence B C = 47,123 B R 17, 34, and R C = 29,77; =. tow- 
er's true height. 
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Queſtion CCCXXV. By Mr. Ja. Beresford. L. D. 1757.” 


The four ſides of a field, whoſe diagonals are equal, are known 
to be:25, 35, 31 and 19 perobes, in a <A ures from 
es hs the content of the 8 | 


eee by Mr QCaranah, 


eds cad people where the ſums of " IE 1 
the ſquares of the oppoſite ſides of the tra- . | 
pezium are equal (and where the diagonals 
do, therefore, cut each other at right 
angles) the problem may be e . | 
ſtructed: FR, 1 | | 1 5 

Having made, A B an 
cular . other, and equal 1 to any dee; . Gdes | 
(as 35) from the centers B and E with adi equal to the two con- 
tiguous ſides (25 and 31), let two KG: deſcribed 3 
C; draw A C, and alſo B D perpendicular, and equal —— 
fo ſhall ABCD (when ADagd Dur e. b N 
ou 
For the angles A. BD and EA Ca I being boch 
| lements of C A B to a right-angle (by conſtr. and 2 | 

12 AE, AC, containing them, are alſo 2 pectively equal 
conſtr. ) Wbence the remaining ſides A D and 10 muſt 2 
ſarily be equal. 85 + 2 (SET. — DUH) =B ©*— 
New ww ea ry N I that is, © 

nt caſe, 33 + 31* an conſequently D 
— as ĩt — to be. 12 ee ſolution is, from 
* as ; Ay the area comes out = + A. am 36; 5 
A. 


ulli ccc xvI. 2 15. W. Spicer. LD; nr. 


A man laid out 60 pounds 0 ſheep of three different forts 1 938 
the firſt fort he paid 9 ſhillings a piece, for the ſecond 12, and 
for the third 13: and the number he bought of each fort was 
ſuch, that the ſum of their three ſquares was leſs than it could 
poſſibly have been, had he bought more of any one ſort, and leſs 
of another. What number of mor did he buy? 


* & 2 0 * 


4 
#4 
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Anſwered iy My. L; Charlton: 


Let x, y and ⁊ repreſent the ſheep bought of each ſort, and 2 
b, and c the given prices paid for each fort, per head. 
tively : then will ax + by + c2 = 1200 (= . and * 45 4. 
2 a minimum, (by the queſtion), Now ſeeing any two of the 
quantities æ&, , Z, may be here varied, independently. of the 
other, we ſhall (by making x and y to flow, while z remains con- 
Rane) have ax + by =o, and 214 +235 = 0; from whence 


5 2 —— 2. ; and therefore y ===, In the very ſame 


manner, 2 = a, whence, bySubllicotion, 4 * + — - —— oe 


= . 


S , and conſequany © = 75457F7; = ese 
* given = = 3; and = -49- 


uam cc I. Þy 5. 7. eg. L. D. 1757: 


ede under the two diagonals of any trapezium' n 

into twice the coſine of the angle contained op them (the radius 
* is equal to the difference of the aggregates of the ſquares 
of the Sppok ite fides of the trapeziunt; and the area of 5 tra- 


= equal to one fourth. of the ſame difference drawn Nw | 
he wand of the _ angle. A demonſtration of this is 


Anſwered by A. J. Dtm o Withrle-Bridge: "| 


In the trapezium A BCD, put A = 
m, BG , CGS = DG =g, area 
AB CDA, x and y for the fine and 
co- ſine of the angle A GD; then, by a 
known theorem, | | 


2 4 P | ; J; 


% 
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a 4 AD* =m + 
nn 25 S 
DC p- ban Ind „ 
17 +2299 P — 2 npy 

Whence,. by equal ſubtraction, T- AB +DT- — TD — FT = 


FF ene =AC x 
 BDxX2y 
Again, by « known theorem, enger 


2 A, or S NA, hence 22 AE = , 


and ee. Q E. D. 


Corel. From the equationꝰ not area 1 any trapezium is equal 
to half the rectangle under the two: diagonals drawn' into the fine 
of the angle contained by them. ** FO Lot gay af 2 


* 


Anſwered by Mr. Moſs, VER © 


Suppoſe the N > be ag 3 "and vit 5 
Rl. oe rpendiculars and D w BH parallel to 44 
”— DF produced, in H. It is well known, that FÞ* — 
Fe 2 x ME, and TH* — iD=2ACX MF. 
whence, by equal addition, T B. + TD* — FE — Xp = 


AC r iE. but B D ZN 5 
whence A C BD = audi = I FOR 
FAN x 2%. Again DH=BHx2*8-S, whence 
+ACxDH(= ara ABCD)=}ACxBH x Ae 
= FFF STEP x "EC Gk. D. 


* 
; ' 1 


# * 
* * * 7 


„ & 
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Queſtion coccxxvil. By Ar. Lionel Charlton. L. D. 1757. 


The ſum (200) of the two extremes, and the ſum (200) of the 
four means of ſix numbers in continued-geometrical proportion 
being given ; to find the numbers themſelves, by an equation not, 
exceeding a quadratic. _ 

„This queſtion, Mr. Charlton abſcives, was propoſed to him 
* -4 a por at the Mathematical N at Ed pn . 


* 


— 


„ -w #2 


Let ag the firſt ce, geen mii) then Kere 
r — = 500, and a X 3 +1 = 


200 (per queſtion). ily Theſe ew 2 nations croſs-wiſe; 

r ts 68 Fi „ —1 99 
1, and z 2 =7 — I; then will Lz = r, and x — 2 213 
therefore, by ſubſti kon, DDE 2 rn; 
which, being expanded, gives ene whence x2 


= 15 © Vine 5, Mherefore * = A 


W 


og = 11,4412, and @ = 27,527: therefore the 
anſwering the _— 1. 27.547 5 39.941 57586 3 
Ty 119,553 172,473: 


o ' ” LI 92 3 - 


Sie, COCCXXIL, & Mr. Walter Tron. L. D. 1757. 


Two ſhips, A and B, fail from a certain port, in fiorth lati- 
tude, to two other ports lying 2 the E Bok line, at og 
diſtance of 6664 leagues from each cher. The ſhip A 

full ſouth (which 1 her ditect courfe), made her 1 

days ; but B, (though ſhe ſteered the ſhorteſt cour 

and run at the ſame rate as A), did not arrive at her port al — 
end of 25 days. Now I demand the latitude of the * failed 
from, and the true diſtance run 1 


* * 
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Anſwered by My, W. Spices. 


Let A be the port ſailed from, and Band 
che ports to which the two ſhips are bound. 
Then, in the right · angled ſpherical triangle 
ABC. ve have given the baſe BC, and 
the ratio of A B to A C, as 5/to 3: there- 
fore, putting @ = co-line BC (339 : 2000 
and x = co-line f AC (or 2 A BY we ſhall (by a well known 
theorem) have 4 3 = co. ſine of A C, and 16 * — 20 K* 
+ 5# =.co-line of AB; d Poer 85 rad.) : 4 
2242 —3* 16 * —208 and conſequently 16 x+ 
— n ä wen 2 * 


= 0,990094 3 anſwering co. an. arch 


| of8* 427%. Therefore A C g 28%; 1972 4% or oh 
miles z, and AB = 49* : 21”, * 45" ot 24275 miles. 


| Beſs COCCXXXK, v5 24s Henry Wat 15. ne 


In s given triangle (bels three ſides, ste 40, 50, Ant Us) to 
\ Bag the 2 * poſſible ; and p = area, 
and the principal diameters thereof. 


- « Phit' problem; or unte Ake it, was- printed in che Ladies 
* Diary, for 1739. but never was anſwered in any fucceeing Dia- 
6, , or elſewhere, that I have been able to diſcover. 

it, at this time, will Far WY. of , rakes 


20 mae en yoge humble ſeryant, 


1 
rte ber WATSON 
* 41. 1 8 <6. 99 avs — 7 

0 Fog. 2, 1% i 100 100 
FE 6 . 4 Sat a 4 ; : 
L : 104 1. © el 2113 502 1991 wo 4 5767 4 10 n: 
„ A v 4 F «+ % *.. 
yo * a1 L DIAS 
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"fd by Pevovius. | 


' Draw the tangent G H, and the eenjugate 
aan E F, parallel to BC. Put BD = DC 
=—=20 = 6b, AD= 51,478 = a, the line of the 
angle at D (74 300 30% =s, and DIA; 


2 wil A1 = 4, Gin 
yl ſimilar triangles ; and by the 1e property of the 
dips Eo =OF =# x I = at 


* 


Si is. maximum; i Rom + 495-38 * o, 4. 


= whence r = gg, enn dee are of the eliphs = 


WEE = 599.8 58 508. ou $i the tranſverſe x axis =y, and the 
conjugate EFT Al they, weg 4 10d + 
N 8 e from whichy F2=2 Varma. and 


. * 
. *+#- 


I's 2s r= 71 "whence FEE N 
I = 35322927 w 
z = 21.6797 * che princigal diameters required hie 


r. 1, All the fides of the triangle are biſefted by the point é, 


contact: and the centre of the eſſipſis coincides with the centte of 
gravity of the triangle. 
Cor. II. The area A: the area of ellipſis 3: 3 J: 3,1416. 
Hence the areas of all 5s circumſeribing the lame ellipſis, haying 
their ſides biſetted by the points of contact, are equal: when 
= a fk, is ĩſoſceles; and equilateral, den the ie de 
a circle. 
Mr. O'Cavanah, after deheniratiog eie i iht the 
4riangle that can be deſcribed — any oval gore, ill 
bave all its ſides biſected - rea che points of —— derives by a 
different method, the very ſame coneluſtons above exhibited and 


"farther adds, by way of note, That the greateſt parabola that 
can be deſeribed in a gen triangle, may be determined 
the ſame method; the area ther being to that of the rw ale 

34 | F = As 
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1 4s VJ is to 2; which proportion is general, whatever the 
* 2 of the triangle is, or whichever of its ſides the baſe of 
* the parabola is ſuppoſed to ſtand upon.” * Thoſe perſons 
* (continues he). are therefore miſtaken who make the area to be 
ater oriJeſs,: according as the baſe is made to coincide with 
«Si or that ſide of the triangle. The axis of the parabola 
Y will not be perpendicular to the baſe of the triangle, but pa- 
0. { rallel to a line drawn from the vertex to dies the baſe.” 
8 0 Wy * 


Ik in 1 dove eh we had taken AC= 20, AB= 

34.176 and BC= 28.844 as the were determined at p. 366 in 
the Repoſitory ſolution to the 21 th queſtion; then we ſhould 
have had A D = 34.62, BD= 14.42, the angle at D 5% 20, 
therefore the area of the triangle ABC =2893, and 9 % 
* that of the greateſt inſcribed ellipſe 8 | 


1 N 


Decl. CCCCXXXI. 'Þ Mr, W. Bevil” * b. 155. 


7 Suppoſe a round poſt one foot in diameter, and fixed 

4 cular to the horizon, on which are wound 100 rounds - A 
cheſter binding (one upon another) whoſe thickneſs is one twenty- 
of an inch. Now, if a,perſon takes hold of the extremity 

of the outward end, and moves round the ſaid poſt until he has 
unwrapt it all, how many yards will he have travelled when he 
+ arrives at the end of his journey, . always keeping as far from the 


patkaathe binding wi it him ? 4 
313k | tnfeerad by Me, H. Wacom. = 71 P br 
& Nai OO of b „ . 


poſtʒ S the thickneſs of the bind- 
ing wrapped thereon; » = the whole N 


. * the 
hole number of rounds unwrapped | 
at the end of any time, and « = the | 
1 of the part diſeng at that time: and, ſu opofing K 
M to be two © policons 0 gp end, of the line ;ndefinkely near 
to each other, to the points of contact and mz ren the centre 
0 ler C » and C m be drawn. 4 | * 
* 
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It is evident, that a + # will be the ſemi-diameter of the poſt 
and binding together, and conſequently that the length of the 
firſt round (computed at the middle of the binding's thickneſs) 
will be X 4+#4—+6 ( being put = 2 x 3,1416.) In 
the ſame manner the length of the laſt of x rounds will be =p x 
a Tn - x6. Therefore we have here the firſt and laſt 
terms of an arithmetical progreſſion, whereof the number of 
terms is x; whereby the ſum of the progreſſion is found = p x 


2 + 2n—x-b X- =. 


Now, ſince the angles N C and Mn C are both right-ones, 
the angle NM will be Cn; and therefore the figures 
Nn M and # C being ſimilar, we have as CM (aT Y K) 


41 * * | . F. - uu 8 . 4 
:nm (4), NI: NM A = but « τ p 
2 ＋ . N; and conſequently NM =pxxXu=px 
a+ nx *x—*b x* x: whoſe fluent ( K K r - ) 


when x n, will be =# p*Xx +a +4 n+ = 1654320 inches 
(26 M. 1 F. nearly) = the diſtance ſought. | 2 
N. B. If the curve AMB be conſidered as the involute of Ar- 
chimedes's (or any other kind of) ſpiral, the length thereof will 
be always found, by multiplying N » and its fluxion together, 
dividing the product by the radius of curvature of the evolute 
(at ), and then taking the fluent of the quotient. | 


Queſtion CCCCXXXUI. By Mr. Edw. Rollinſon. L. D. 1757. 


From the equation m x* 2* — nx* 2* = jFz2* X , to de- 
determine the general relation of x and x; and alio to find in 
what circumſtances of the coefficients m, 1, p, 4, that relation 
can be expreſſed in infinite terms. | | (60 

„Dr. Brook Taylor, in his increments, after having given a 
«* ſolution of that caſe where m=4, #=4, PI, and g = 1, (in 
« which there ſeems to be a miſtake), ſays, that if the coeffici- 
s ents be changed, it does not appear to him that'x can be de- 
termined, Ain terms of z, by a finite equation. 


Fu 


: $ + ) 
- 
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Anſwered by Mr. O'Cavanah. 


By diviſion, and extracting of che youre root on both oo of 
un propoſeeequation we have? ox . 


7 7 PET. 


which, by ſubſtituting «= = =, A ente, 


cransformed uo fg, 4. / i x * ogg; "Sees, 
A and B to denote the two cteular arcs whoſe tangents ae y 


(SE) ) ne ſhall, en raking the fluent, 


A= N. C being « conſtant arch, ferving 


to correct the bd. "From this equation, when either of the 
quantities 2 or x is given, the other may be determined (from a 
table of tangents) in all-caſes, except when imaginary quantities 
enter into the conſideration : thus, z being ſuppoſed given, the 


tan. ® (77) will ſo be given and from thence (by the table) 


the arch B correſponding ; whereby che arch A /ExB 
N and its tangent * vil be een. and conſequently * (= 
2 X 7.) 


" When's, 9nd rs fk; that „Eb mend quan, 
then may de relation of x and = be algebaclly expreſſed, by a 
finite equation: for here the fraktion :, where r and 5 are integers, 
eee , a we a hares FED = 
but, if be taken lie the tangent of the arch O. drr of A | 
+ C will be= 2. Whence (by the theorem at p, 41 in La- 


dies Diary for 1755) the xg X AFC will be had = 
5 X 
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2 "Re 2 T __ rr NS HL = cs 
a #7704 3 a6 ated Lan DO LIENS 
* —= N Ke. 0 n muſt neceſſarily be equal to the rang. of 


BF. . AKN. . 
where 7 and 5 being integers, the ſeries' $ will terminate, and the 


relation df 5 (= /Er man (= >) will therefor be e 
A ALS ent. "YE 


* YT 


dene. e By 15 R. Weſton Diſcip. Londen. 
m—_—— SD. ha! TY | 


* a abt, a, lender rod or bar-of 
„of a given length, be leſt to de- 
food after being nie fo in a given politiof, 
with its lower end (n) on the immoveable;hort- 
2ontal plane A B, and its upper end () fulf B 7 
againſt, the.immoveable vertical plane A C (the lower end being 
at Jil ro flide freely along the firſt-mentioned plane, while the 
upper end 18 defcendin \ yha will be. the poſition of the rod 


when itſhalt»ecaſe to touch the ſaid: vertical-plane ? How = 
will it then have been in motion ? And how far from the „ 


will the SLY 1 horizontal plane ? _ 4 


= IDX Anm by Peter Waleons! ||: ttt ow (oldeire'r af 


Let A. Abbe the ſorde which aRing at the end u, at right 
angles to the rod,” would act Herate the velocity of that end about 
(6) che-cenwe ofrgravivy, of the rod, at the ſame rate as the ſaid 
ity gacelerated by che action e BI and 
dos denote the force which, the end n, at tight an- 
gles to the rod, would) retard the of _ that end ab put G, 

at the ſame rate às the ſaid velocity is retarded by: the action of 
the rod againſt A C: allo let « be the velocity of mot u, about 
G4, che velocity of G towards the -horizen; w, its vclecity in 
a direction parallel to the horizon; 1, the tithe the rod has been 
in tiſstisn,” While . tooches AC, 'T; the diche fem the rocks 
(7191 * | 4 2 d 


1120 


b 
| 
| 
| 
| 
| 
| 
| 
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ceaſing to touch A C; d, the diſtance of G from AB, at the- 
commencement of tho motion; xz, the diſtance of G. from A B, 
at any time after the motion has commenced; 2 à the — of 
the.rods 5. = 1655 feet; andy = Vat =. 

n will the abſolute weight of the rod, the pere againſt 


AB; and the preſſure I A C, be a8 2 5, 27 10 8 re- 


rolAtvely + and SEX vill be = . 7 — FED x = 2g" 


U 
— — 2 3, — 1 — Ye 35 ' v1 
222 — Ye ==5v, 2 25 and 2 . 


By means of which equations, we find 3 CVI 672 


— 2 v, while the rod continues to touch A C. 
Aas by taking the correct fluenis and expunging u and , 


3 2 . 


Therefore w is = Sree "whole flxigh''is = 0, 


and copſequently ==> We A o, e. when the tod 


nes T 1 1 9 7 I . N — £8 
caeſes 0 touch A c. eee 


whoſe evirect bear, when & is = = the time required in the 


> After the rod has Ae woch Ke, Erne 14 0 


andes) us hall beide N = * 27 — 55 * SD, 


and au #3, From which equations, we get ud 63 
bs N bence, * the cortect fluents, expunging u, 


and putting 4 — 37. = „ we find = "iy pal] 
* 2.4/ 4@—xx X NN NN 
ee Ae. / | Confequenily* 1 10 
2 55 recen 
=== ; whereby. the time from the ros | 


2 #8— XxX 7 77. 


eee e wil e | 


. . 
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from whence and the given (in variable) velocity - A <2 of the 
centre of gravity from the plane A C, durin that time, the re- 
quired diſtance of the end of the rod from A C vill be co, 
Mr. O'Cavanah has alfo obliged us with 
a ſolution to this very difficult- problem, 
which agrees in every particular with that 
exhibited above. This gentleman, at the 
end of his ſolution, ſubjoins the followin 
remark : © If the figure of the rod ſhoul 
* be ſuch that the centre of gravity { (G) is 
= not in the middle point M ; then, putting b = #G, and 4 (= 
* P) = the diſtance of the centre of ofcillation (P) from the 
end n (conſidered as che point of ſuſpenſion), it will appear, in 
* like manner, that the cclerity with which the ſaid end tecedes 


« from che plane A C, wilt be 2 75 , 
* this quantity is a maximum, the end () wil quic che plane 


„AC; after which the relative celerity  wherewith » recedes 


« from bi E. vill be = 27 x zz; wherein # is 


«* conſtant quantity, to be determined (like above) 
— value ot when the end m ceaſes to touch the N 48 


be Prizt-Quaftion, By Mr, O'Cavanab,, of Dublin. LD.” 


1757. CE] 
A pert young exciſeman, be boaſted His Kidwied 8 
8 1 ert young, vellels, and takibg an N * f 


4 A would ay: his ſkill to ma Ni 
And the caſe we pos d for his tint thus food: 8 

i” I Ederen Soches, oo tenths, a caſk's length is given: : 
The heads, Which bein, are each een 
t likewiſe. is Known that ſuch is the make, 
The eaſſc it is formed the leaſt wood to take.) © 
Too ind the content quite baffled his art JF 

willimpart, 


Hat he hopes you the method next year w 


* Note, That, in this author's ſolution, 4 = Ms, y =M H, r S the firſt 
value of y, and / 16 Vr feet. 0 
+ Each head diam. is 37 inches. 
4 The ſuperficies is the leaſt poſſible. ' 


Nie 4 Q 2 Anſwered | 
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%,  dfwered by l. E. Rollnſon. en 


Tet ARCD repreſent. the call or "A "K 6. 3:1 
Hy be the given ſemi-length E U 
5 5 e given ſemi · diameter (AE at © 
the end = b; ut alſo I L. =, 204 he; © 
LK =y, ſuppoſing L. K to be variable, . 
and parallel to I G: then, the fluxio of 
the curve- ſurface being 351416 X. ay. 2 | + — 
Ait follows, from the pod 1 
tions of the problem, that the fluent Nerz 7 nene 98 
a minimum, when that of x becomes equal to the given quantitx 
IE. Hence, by the general rule for th the. reſolution, of ifoperime- 
* problems (vid. HH, 101 of Simpfon s, Miſcellaneous racts) 


* chat = 2 4-3 03. whence 2 found = = 
| TIO al ads. SA x hyp. log. 2 8 — f 
anfweriog to che citenatia: K which a 216 chaciuuſtmben y 22 


4, & will be 8 
The equation of the e curve being thus know. the fluxion of 


"the generated ſolid, 5.1416 yy, will-be. found = $1316 X 


ud vently the ſolid itſelf = Je e Y K 
er conſeq * = 31 ty 


e 55 MN & which] when cg und yr l. 
will be the whole content of the veſſel. 


But now to find a. 9 yet unknown), the general equa- 
tion, when y 15 * Se vill give c 4 * hyp. logarithm 


b + 2 
e bop og 5 f. J ich by 
putting * = D v, ill Laconte typ log, » + von xr SE = = o, 
5 vin the pred caſe) whence v is found = 1,1788 6 and from 
thence @ = 31, 389. Hence the content will come out 16121 
cubic inches, or 69,79 wine gallons. And the curve ſurface will 
be leſs than tara 5 en As inthe * 
of 95,54 to. 109. ' 8 | 1 


1 2 2 * 


* 4+ \ 
Py = 
* 
BY 4 p 
SS SS. * #4 
W . 
4 * 
— Nueſtian 


eee. Neige T Wh 


Queſtion ccc x xxIV. FI Mi r. —. 1 D. 1758. 


Addreſſed to Mr, U. 1 who took the liberty to aſt ber the 


following . via. . age? What rei ? And what 
beig bt ſhe was? 


My beine. Sir, in 1 ebe! is three times my years; 
My fortune theic  {quares will both ſhew ; 

Put all theſe together, there then, Sir, appears 
The numbers expos'd. to your view“. * 14494 

From which, Sir,, determine the things you requir'd * 
And then, if more favours you want, 

As lovers of ſcience I always admir'd, 


rr MOEN W L w_ hae | 
i4 Abpvi fel Infeered by Mr. Tho. Beers: oh 5 7 $4 


1e A007 


2 1 Miſa T. $—e the, Phe. 


10 We Miſs, is twenty-one, your - height i is five foot three, | 


| Fire Wee Pedic and ten will f your. uf, be. > 


T9 TIFY 12. 14 o 


irn 03 moni: | Mecheie u. - * r 1 ern 


7 yo ra the lady's age, then her height (in inches) will $ 
be 3 x, and her fortune (in. pounds) r by the conditions 
ence we alſo have given 10 x x + 3x + 
r therefore/x x , O. 4 A, and {conſequently - 
S N 2 enen, 


of the queſtion; from w 


her height five feer chreeinches, and ary fortune 4410 m_ 8. 


1 _—_— * 1 — 2 — » 

„ SES 29635150 1 , 
n — By A- Patrick: e d. 
ho ps Fre! 0 __ 1 Ws 7 2170 FA 
bat = Ts AI wy xy . 5 2401 


* toitoiſe once (or Flop lien) 
Run with a hare and wont 
he hare, in the firſt minute's pace: 
Four furlongs run o'th' deſtin'd race, 
While far behind her foe crept on, 
And only crawi'd the fourth of one: 


T5 
* 
- 
* 


% Tux Dranian Revogrrony; on; 


Puſs, looking back, obſerves the caſe, 
2c: (7 Diſdains her foe, and bates her pace: 
Ihn the next minute ſhe run fer 
24. ©)» ©* But half the ground ſhe run before: 
And in the third was only reckon'd _* 
., 
One half the ſpace ſhe went the ſecond, 
_* Decreaſing ſtill (as artiſts call; 
In ratio geometrical : af 
Mean time the tortoiſe ſtill crept on, 
I At the ſame rare as he began: 
+ .. - -. New deign to ſhew, ye learned fair, 
+ © » + In what time he ofertook the hnare. 


Since the ſpaces run by the hare, in the ſeveral ſucceeding mi- 
nutes, are expreſſed by .44 2, 1, „ , &c. reſpectively, it is 
plain, from addition only, that the whole ſpace gone over fro 

the beginning will de always lefs than 8 furlongs by a 2 equal 
to that paſſed over in the laſt minute (after a continual decreaſe of 
one half every minute) muſt be extremely ſmall, che, whole ſpace 
gone over by the bare, when the tortoiſe - overtakes her, will 
amount to 8 furlongs, extremely near; which, at the rate of 3 of 
a furlong in a minute, will tale the tortoiſe 32 minutes to crawl 
over, in order to come up with the hare. 

HW (22690 01) ieee e ne 543 18 RE 
ord The ſame onſevered by Penovius. ; | 
r 1 Nis 4 . VS. WY. . {MV DU * 
* that the hare moved uniformly in each minute, the 
e 


I 0 


— 5 


. 


a | Nomrt of 


+ Kc. + I” 


4 +3+ V 


ew 1 67f : - 15 3 
* * 2 7108864 * 134217728? by 


67108863, K«„ \+ — 134217726 1 
— 7108864 "2 134217728 * N 8 88 134217727 
therefore 31 li. — utes is the true time required, 
1 1347 n 37217 09 TS 
e en ee %o not zgnn⁰l¹⁰,ονj,ẽTu 


2 12 


| 


: 
1 242 1 
- - F 
«© Han? F* Fix 5 SAT r5 7 £7 7 Oo . . 
n wY IST ELLE "THE ANC. 1 * 3 oſt 
: One ion 

1 9 
* 1 
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| XXVI. . B ha B * Teacher of } 
m Lt Rs 


lathematics,, in D. 17 


What is the ſide of that equilateral criangle, whoſe area coſt as 
much paving at 8 d. a foot, ! ee the three ſides did 
at a guinea a yard? LT * ears 
| If the lengeh, 1 of cache at the u. 1 
angular garden A B C be denoted by x, then 

ho Mifidoing of the three-lides at 21 8. per 

vans will amount to 21 x ſhillings: more- 
— * the” perpendicular E D being, =; + 


A -= the 
area n in ſquare fret, will be 2 5 whereof 


the rs er « filling per foo, will:.oo comes LF — 
ii 164 
los kunnen i aue. we have ee 


127 


. os appt vx? 
each ſide. — — * (5 r 


—— — — 


dens ccceravn * 26, Thomas db. e 


Gf Tur Dientan Niro es, 


Aar by M8: Rohert, Sh Shirteſiffe, Author of the Theory and 
e re 


23 don 82 

About the aiven te th igle ABC 1e 
| a circle be tas and in the 
ſide C B * take BM = CB, Af 
drawing M NN parallel to A B, in- 
terſecting the circle-in N, Ny"! then F 

draw C N,, cutting A.B 1 15 'P 3 ſo. ſhall . 

CP be q.moan roy portional Wegen | 
AP and B P. For, MN. ting Pane 21 ) 
and BMS BC, ie enden the: AB hy ot 65) 


is alſo : 
conſequently ET HY K 300 


a ;CP:2CPiBP(E 


$1 


ath = = = *07 . 
0. Algebraicel r 5 2 — ar: 
"mM; ne des of the erian u, the of 
5 ut are readiiy obtained, 35 — 41 by Eyes 1 85 
Putting therefore Ce 0 Dm b; I and DP x 
„ _ ovethall hive AP M ee 


3 queſtion} e X TY c+x: but T is alſo = 
TD*+.DÞP 442 5 ee e 


be aa 


„ n c+X3 whence x L 


r 
—= DA or - 7129857, From 


5 * 
A = | 1 
en bas Nr; 237 D 1775 g 199 2112 { 0 4 
2. 3 ih} g wd 0: (92 bas Os 2221! ow? 
n CCCCXX XVIII. ee. 
dn bn 
oe To place three circles (whoſe radii are 10, 15, and 20) fo that 
| | chree "es Too may be _— . to am Mm the * 
: IO 


Marnzu ATI AL ReoiSTER 6553 


, . Anſwered by Mr. Henry Watſon. | 


Let GPM. QHK, and NL I be 
the three right lines which each circle is 
to touch (forming by their interſections 
che triangle E D F); and from the 
centers A, B, C, to the points of con- 
tact, let radii be drawn, Becauſe E W 
E H, and DI D H, it is evident. 
ee ſum of the two (equal) tangents 
E G and Elise ual to the ſum of all 
the 57 \ anc the triangle E DF. 3 
And, b . the ſum 
N 8 Ek. or 5 L Dx, muſt aſs be 
equal to the very ſame quantity, and conſequently all theſe tan- 
gents <q equal among themſelves, Now from F G = E M, let 
F (common) be taken away, and there remains E G=FM; 
but EH=EG, and FL = c conſequently E H = F L. 
hs I PF, and DL=EP. 


— EH CP 
im. —2 E HKC 7 
gar 8 — BL: Lr: eb; 1 = Liner” 


it appears, that the three fides E F. E D. DF, of the 


— DBE. ee rein 


2 nd E E . EE, repeairdy; which, tbere- 


tote, are en ul Wee Re NINE 


and 5. and A HC r: from wheace the problem 

may be ery rey the angles, Te, Wis 

Common ert de 1 M N 
N Li r r 


1 = e Mr. O'Cavanah. 1 2 020 


ma lertian, after proying E G and F NM e (as 
in the fol ution above given, by Mer. Watſon) puts AG=4, BM 
=%, CP=c,andEM=x#x: then (from the ſimilarity of the 
4R rg : 


a \ 


\\ 


numbers, viz. A B = 


65 Tus DIAA IAR REPOSITORYS OR, 


triangles E B M. AE G) it will be E M ();: 5 *. As 
(a): EG=. Again (by fam. 0 8 Gn (7); 


CP (c: E=, aA: Se EG er 
(c): Frag therefore = + © +2 (=EP+EP+EM 


=EÞM)=x; and conſequently fart 21 495098: 


whence. every thing elſe is eaſily determined. 

Meſſ. L. Charts, R. Pitches, and Penovius have allo given 
new and very neat algebraical ſolutions to this ptob em. The two 
latter have determined the diſtances of the centers A, B. C, in 

2 774, AC 34.07, 75 255 
5. Penovius, making m = V/ZI+ «457 (= ) 
proves af that the ſides (DE, DF, EF) of the triangle DEF 


IS, 


vin be e n LEELED 5 ang cats, reſpetivelys 


24 


; wee an dat ck tet = 7 | Pa, 


Ant eee, 


\'J 


i CCCEXXNIE. 0 15. W. Beil. . P. 1758. 
The baſe of an ifolceles triangle being iven = 100, and each ' 


of the equal ſides'>=, 60; fo to draw a right: line from the vertex 
to the baſe, that the ſolid; (or continual product, under i it Seo 


e ſhall be the greateſt poſſihle. 


n Hud. 


abt ts p A B, and put 
AC(=BC= =o; A (=BD= 50)  / 
=b; and x = CE, the line required: then 22 
—Þ = "ED, opt Ft FLIES = DE (Eu. i 
47. 1.)z whence AE = Aer, und 


BE e AEXBE! 
xCE = r,, O , which 
n we have, in flaxions, 44 — 3 0 


27 ee | 
| fk | * 8 Ie 


MAT Noire 4 675 


u. ſame aer Mr. T. Hopkinſon, .. 


18 


Making CD perpendicular to AB, and putting AC, 


and B C, we have (by Eu. 5. 2.) AE x BE =XD*—FD*: 
=ACt—ECT=&—x; and conſequently A E B Ex E 
an-: which, in fluxions, gives ef x —3x*Xx =0; 


wheneex = y/ © e DE (= IE TE) e = 10, 
AE = 40, and BE = bo. 


/ 


Beſs COCTLL. 2 Mr. J. Fellows, of his Muay. 4 
Captain. L. D. 1758. 


Under the line (or very near) 

NE, SW, two points do bear, 

Whoſe diftance, if I rightly gueſs, 

Is fifty leagues, not more norileſs, 

Between which port a current goes, 

SE, three knots, as I ſuppoſe; | —_— 
| The quere is, how muſt. I fail | 
From northern port, in five-knot gale, . 
That I che ſouthern port may make 

In the leaſt time the thing can take? 

And what that time will be, declare: 

+ do a8 * for 908 next year, 


9 Arforrel n du. I. Milbourn 
Let 0. be the given direction of the 
current at the ſouthermoſt of the two 


ports N, S: take 84 = 4, ( By 
No Oe DN ber: | 
2 to S N, apply an = 5, the rate of the 
ſhip's motion. Then Tai N A parallel 
to n a, which will give the courſe and di - 


ſtance required becauſe, by the compoſition of motions, * 


ſhip will then really move in he right · line N mY directiy n 
her port. 


ar 4R 2 Col- 


. 


\\ 


| Siren 


676, TAI Dianian RtyosrToORYj on 


Calculation. In the right-angled triangle S » a, we have given 
$4.=0.6 = nat. fin, ef 8 (or 8 N A) 2 360 52/, whence 


"4 
the angle of the courſe A NM M = 819. 57/1 alſo N A (the diſt. 
— ISAT WG; Oy — — 


* 


es COCCKLL w de. Lionel:Charlton. a 


It being a comes: profiles among ſhip chandlers to make 
their log-lines 42 feer long, and their half-minute glafſes 28 vi- 
brations of à pendulum, ' whoſe length is 38 inches and half: 
Quere, How far a ſhip's: reckoning will vary from the truth 
that uſes only theſe, fails by Mercator © on one rhumb _ 
the Lizard when YEE? oe” 


| 


Anjoere Me. Richard Mallock, l 


the known rules for pendotums; . : YZ: : 262775 
number of ſeconds that the 25 running, which let {64 


Denotes bye Wen f vill be as 2600 oo (the number of ſeconds in 
an hour) is to 1, ſo is 5120 (the feet in a nautical mile) to 1.7 4 


= the diſtance which'the knots ought to be aſunder, in order to 
meaſure truly the —— Which diſtance, in the preſent caſe, 
coming out 47. 175 inſtead of 42 feet) we therefore have, 
as 42 0947-175, fo * miles (the whole given diſtance of the 
Long from the capes of Virginia) to 3482 miles, the diſtance 
tun, by op" — , "when 1 Fe We 


O: 


— 4450 I. Witfon.. LD. 1768. - 


To find und 25 ous having the 
hs. root of any adfected — GT 
x 1 — 0 Pan 


. * <> | : 
W #TED 241421 4% 14 


* A » k * 
* A Anſwered 


| MATHEMATICAL RecisTEzR, 677 


eau „ An ered. * |: 
In the given equations b x FTI =4 and x 2 * Y 


'=Þ) lerr re be aſſumed x ＋ A = 5, and x x then wil 2 
E= —5p + 557%; and fo, by ſubſtitution, there will 


be had ps = a, and xg" p +639 =6: In the lat- 
ter of which equations let 3, "the value of # (46 given. by the fore. 


mer) be ſubſticured Xn po ion * ＋ 5K 25 
233 benen 258 2 Ne- and conſequently 5 = 
ff | | a. 7 * * . 0 . 
N — * 2 from which-p (= 2 | 
will alſo be known; ad and z are eaſily. obtained. 


The ſawe anſwered otherwiſe... 


Puty v , andy -v ; then the two given equa» 
rer become „ —vv X 2 4, and zz —vw* X 2355 + 
IG 10.3 v*=&;.. from the former whereof vy = yy — 


Tl which value ſubſtituted in the latter, gives (after proper 
90 „ — EE „ =; whence y3: = 


F | $2564 84118 +4 
000M 4 = * V1 r 


ue oxl in 2 1 1 Watſon. 1. D. 1758, 


From the equation 44000 a + 3 = #5, to find both x and a 
in whole bumbers. | | | 


p ' J _ 4 * . ' 
1 : . 1 is | a1 1 * » -» *- 2 f 4 | * 


6 Tir 2 ARIAN Kirby irony; on; 
, Hafwered ly Peter Walton, * a new met bod. 


1 irſt let = L be ſubſtituted, in the propoſed ehjliativn {44600 * 


us 1:32), inſtead of x; then will 210% + t be = , No, 
2 being greater than 10 y, ſuppoſe z'= 10 y + 6, and you will, 
by ſub bllicurion and reduction, have 10% — 20 by = &* — — 
In this laſt 2 3 is greater than 2 4; therefore ſuppoſe y = 
26 +c, and you will find . n+ rom 
ce is found b= 104 t Tron f {3500 
"Suppoſe now ex=:o's then will you have = 1, 22, 2 2 21, 


and * which laſt not being an integer, we muſt ſeek far - 


ther. To that end, take r 2, (the value of y juſt now found): 
then will 9 be = 21, (the above. found value of 2); 


and 5 will-be = 41, 3 = 84, z.= 881, ud x = 2; which not 


being an integer, we muſt proceed fart farther, by taking * $4, 
(rhe laſt value of y): then will /Iio FT be = B81, (the laſt va- 
lue wake and þ will be = 1521, y = 3526, z = 36981, and x 


= 22, which not being an integer, we muſt proceed yet far · 


ther by we, ouch 526, &c. At h, by” WS in 
that manner, nad „ = mg . pate dy 2 = 
dn 1420016. NL, | | 


twther Mende obey a Pur O'Ceranaby 8 


From the given equation (44000's x + 1 = 2 2) ĩt is evident, 
4 is, 2 75 equal to 210 x, Putting, IR e 210—y X 


* N · a, we thence get 420. y —yy — 100 + —=03 which, by 
making v - (to reduce the coefficients Rill lower) will be- 


eee o. Now, it may be ob- 


ſerved, that as the term - - js very ſmall fin we pals. of 


v, in this equation, moſt be an approximate value of v, 1 the 
equation 42 v o, (where the ſaid term 


Io Xxx 


4 omitted.) 


MATHEMATICAL RIOIS TEA, 679 
omitted.) In order, therefore, to find ſuch an approximate 
value of v, let a ſeries of numbers, 1, 42, 1763, 74024, 
3106405, &c. be ſo formed, that each new term may be equal to 
42 times the laſt, minus the laſt. but one (42 and — I being the 
cot fficlents of v and v v in the equation here to be reſolved) ; then 
(by what is demonſtrated at page 174 of . Algebra, 2d 

* 3 u Wo _ I 74004 
edirjpa) it will appear KA 1763” 77006" 3186405 &c. are 
fo many ſucceſſive approximations to the value of v, each more 
exact than the preceding one. It will alſo appear (and might be 
eaſily demonſtrated in a general manner, if room would permit) 
that the error, or quantity ariſing by ſubſtituting any one of theſe 
fractions for u, in the given equation 42 v vv. Mm 


I00 xx 
= 0, will, be always expreſſed by — 74 18577 D denoting 


the denominator of the fraction fo ſubſtituted. Therefore, in 
order that the error may entirely vaniſh, and a ſolution in integers 
be obtained, we fave nothing to do but to continue the preced- 
ing ſeries of numbers to five terms farther, ſo that the laſt of 


theſe (O) may be à multiple of 10, or ſo that. x (= =) may be.an 
integer; by which 8 found 4048298 12217810, x =" 
4048298 1211787, and z = 8497817611420. 

5 8 $144. is. en Aw orT 4s 4% W. W. R. 


nuch 2 332 


* . ». 
+ - 932. 


du CCCCXNLIV. . By Mr. Fr. Bell. L. D. 1758. 


A gestleman having in his garden an elliptical fountain, whoſe 
8 e 24 feet, orders a free · ſtone 
walk to be made round it, to be every- where of an equal breadth, 
and to take up juſt the ſame quantity of ground as the fountain 


 irſelf : Quere, ,whar muſt the breadth of the walk be? 


* 


$ 1 " : . i ” 
C / {2p > L's CLAMAL - l | . e 


- 


4 


Pro 


_ vating the ſou 


680 N Driazian Repoorronty” on, 


85 ' ny ig} TJSTITO) OC! [ 1 


n aue pel by Mr. c Wildhore.” 4s + Hagen a 


2 dab ten half the ellipric fountain, | 44 BZ 
'F4 t its evolute, v and 8 twWo radit of curva-” ef 4 
ICY near each . Al od let A 
Rr 355 = Bb be every-w re, C36, and. ut 
both to the ellipſis and the curve * RS B, an 
then it is evident hat on "+: tal the 9 «ek. 
breadth of the re Ld de "6G 


1 , 
Fut aa =5, and b inw . 


F JS OTA 


| Ax 2 
6 DOE e 


B'6, ges S forthe ves K 5s wenn de fark manner 


na area 474 is. found to be — 5 ; the difference of which a area ig 
32 PE — * * the fuxion © of the walk A LaRr; ; the Hurnt of which | 


bs += x angles vw (to ad unh): M whit AN become 


1 off: "oy Note Jem , TT, vd $75 990014 


equal to A B, is 5 * 157085 which erpreſton i ger. 
16 che ctve ar þ be what it will, and, in the preſent caſe, muſt 
be equal to the area of the quarter of the ellipſis a5 Ca; this 


rotueta (putting 135708 2 5 des · i L Y 
A ee Wes yl eee 


011 29% £ 2210 een 225 Bus og 2 


brehdth bf the walk —— 73 59 07 = bem 1 hbem 2d 03 x 


8 


ajerauot 1557 2 aue: ep mt 5:17 f qu le: 0) bs 


Queſtion ce ivy Pos Wimüt. L. Dr 18. 


One morning laſt ſummer, being in a gentleman's garden, 
I faw a very good horizontal ſun-dial, which was not fixed 


down, but neatly let into the poſt on 8 ſtood: taking 


Bold of the games, T pulled it towards me, thereby ele- 
fide of he dial, ſtill keeping the gnomon in the 


plane Gf the meridian :. upon his the ſhadow came forward from 
the 9 of g "rill it marked 7 h. 40 m. and no nearer to the 
. meridian 


MATHEMATICAL Rois rx: 681 
— or 12 o'clock, would it come; for, if the dial was 
farther elevated, it turned back again: now the day of the month 
(which I have forgot, and for private reaſons ſhould be glad to 
OI” is here rl 


 Anfwered by Au. 'Cavanah: 


Let HP RS be the meridian (or plane 
of the ſtyle), P the North pole, C R 
= . OPA the given hour-an- 
from noon, P © the ſun's 1 gonina 
ge xr rag nd AQ a | 
circle perpendicular to the meri ey 
let h Or be ſupp to re 
nt the poſition of the plane ane of the 
and Cp that of the gnomon, when the 
South ſide of the dial 5 C is elevated (as, by the queſtion) hank 


wy rizontal poſition H C. 
abr arg 
the hour from 12 marked'out by the ſhadow (converted into de- 
ec in every poſſible poſition of any dial, be the true ea · 
cimaginary) plane paſſin 62 Sage of he yi theo th 
n 1 pers tht ae gl <Q pe, ah, b 
Senne the bling of the ſtyle KS and the lane 
be te ry expreſſed a by i 8 to 4h. 20 m. * ie 

wen by the Now, the 

7 e ET 

: he mol of the N. or Qs ©, 5 


from the general conſtruction of all dials, that 
of the angle made by the plane of the "ty te and . 
af the Kyle in the poſition A ” 
= %& 8 the po leſs. than it can, LIN A 1 
become Wy ta © 


' 20? K. abe e a 


WA n all latitudes the adow, while the plane of the dial 

proceed to the ſame hout before it mourns Bock + 
ie for 382 being ſuppoſed the ſame. in all la- 
titudes, © 8 80 ne 10 remain invari and there · 
ek > (ihe complement of ) invatiable likewike. 


48 Weſton 


682 Tax Dow's e's Reyostronrh on, 
; F 7 4 ? 


Nen CCCEXLVI. By Mr. Patrick Oc of Dublin. 
. 757. 


How muſt I incloſe an acre of land into a garden, with a fence 
f — 80 poles in circumference, ſo as to be able to form therein the 
(ſtraight) walk poſſible, and what will that Fa! be, typ: 

— gthe breaded of thi walk to be 10 feet? 


, Anſevered by Mr. I. Chart. 


> Sven ſing AMBCKD tote reſent ep 
the +a and AB CD the walk; it oy 
is evident, ſeeing. the length A M g is 
given, that A B will be a maximum. 
when the exceſs of A M B above AB is © 
the leaft quantity poſſible (the area be- 
ing given, or ſuppoſed to remain the 
8 ſame]: which will therefore be when, 8 
| AMB is an arch of a circle; becauſe 
- the circle being the moſt capacious Hgure, any other curve * 
| from A to B, ro contain with A B an area equal to A M B H A. 
muſt neceſſarily differ' more from A B than A MB does, in 
this ſuppoſition. .. To determine, now, the radius of the circle 
(and from thence * e of the n AM (Z= 225 feet) 
24, AD (= 10) = 10 area AMBCK D (A OE r 
and AO(=MO = B'O 1. Then, che area AM H be ing 
* ST Mx OM - 24 eO e i 
and the area A HAD XA H, ve thence get 2 471 —=2 AH 
*xXOH+2+3x AH e. From whence, by ſeries, or any of 
the known methods of Approximation, the ng he length AB 
of the walk ma . will come out = Meds a 
. e092, baby 0 ele Th 48 I 14 
3 ee. coccxU Vn. Hy Peter Walton, Dip, "his, 
5 iy 1 D. 466. | 
ſh g 36.009. | #20) Es 
4 48 10 b e an n of indefinitely ſmall equal 
links, being laid ſtraight on an horizontal (perfectly poliſhed) 
Plane, rn e length, hich hangs down per- 
| * "ny" 
PE ERR © 1 


* 
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pendicularly below the plane: In what time will the ſaid chain 


3 by the gravity of the deſcending part) entirely quit the 
plane 


Anſwered by My. T. Allen, ora 


La the given length of the chain (= 30 feet) = @z the part 
hanging down at the commencement of motion he 3 feet) =c4 

= 327 feet, the velocity generated at the earth's ſurface in one 
— z x the ſpace moved over by a particle in any variable time 
; and v = the correſponding velocity of the chain at that in- 
ſtant : then it is evident, that e + x is as the motive force acting 


on the chain ; and therefore, = — being = 7, 5X 777 x5 will be 


Sa b, the fluxion of the quantity of motion W in the 
time 7 ; whence 5 X 7F + x4 = @VVz and, the fluents, 


c. „A = which ſubſtituted in the above value 


= ————, 
1 gives } = 75 ne whole: N fluent 0 42 


e +x+v 1 | which, when x becomes 
=4a 6, is = 2,890663 ſeconds, the time required. 


| Prize-Queftion, By Mr. G. Witehell. L. D. 1788. 


Jo determine the neareſt diſtance of the orbit of the ex 

comet from that of the earth, together with the . the 
earth and comet in that Stuatiou, ſuppoſing, 10. the orbit 
of the earth is-a circle, 20. That the trajectory of the 83 
parabola, whoſe focus is the centre of the earth's orbit. 223 

the perihelion diſtance of the comet is to the radius of circle, 
as 0,5868 to 1. 49. That the inclination of the planes is 17 &/ 3 


che pace ofthe peielion = 3" 30's gland | the deſcending 
R292 13 


„ " ” 
. * LY 
, — © # 1 
8 % . 0 
- 
; k : 
— _ . 
14 * 


654 Tux Dranran Riyobrronr) on, 


 Hifwtrid by Mr. G. Witchell, the * 


Let OTR be the earth's orbit, PD C 
the comet's A DB the ortho- 
8 projection Gf it on the plane of 

e e D the deſcending node, and 
— of ——— 
point t et per- 
pendicular to the plane of the | 
through S and-E.draw 8 T and join C, T. 222 
it is evident that T is che neareſt point in 


tie circle to C. Now pot S C-, PSY 22 2— 1 


„22. . the'fin. of EC — 6 ='the 


lice and 4 = the cone of PS 5) then, by the nature of the 
patabola, we ſhall have SF =#+ x id FC= == 
therefore 1 —#: 12 =D 


_= fine and coſine of PS C but ine PSS -r SO = fine 
FSC x , P&C xb ] Y Y Lge, 


SS —X 


© SC, then vi <a DESIRES r: 
—bYX'»+z= 5 C, 1 2 4h rr -NH: :: 
Sm—ax — INM EC; which being ſquared and ſub- 
tructetl from 1 = , de have = —P N FAT; 
—⏑ ⏑fπ⏑ THC f Ne = NE: this 
| deingrrefabed ite a ble lind Ar . C. Sr. ſubſtrtuted for the 


known . we ſhall 3 „ 


= ABCE8A%D 
, 1 


MIS 


nr | 1 {| 6 CT 


MaArarMaruc AL / Rxorirza. 15 


TT; which, when C T is a minimum, will give 2 . K. = 


27 7 5 
e eee e 
Whence we get x = 0.0146, and C T 0.0419 4: which (tak- 
ing S T = 80000000)-is = 13357920 miles. Moreover. the ol. 
of Ps c being = = col. 78® 5g', we ſhall bave the long. 


of the comet in its orbit m 14 31/, and. its arg. of lat. 5 42's 
from which, and the given inclination, its longitude in the p- 
tic will be found m 14* 51”; which place the earth tranſits May 


Hence it appears, that we need not be under an apprehenſions 
from the return of this comet, notwithſtanding the prediction of 
a certain experimental philoſopher ; for, if it eule return at the 
time he mentioned, it would badteatf che earth (by nn 
- ſcheme) 9000000, miles. 


Valin cccxIvnl. y Richard of the Vale L. D. * 


Teach me, fuir artiſts, how to find, 
When my dear Nancy will be kind; 
The charming maid my love allows, 
Let is averſe to crown my vows ; 

In myſtic terms preſoeribes her will, 
Which to diſcloſe exceeds my {kill. * 
2 che l ye — deſcend, 


Anſwered by Mr. Geo. Witchell. 


The firbequation beipg * by 6, and compared wittr 
e, +== 3.x*3 whence, by compleat- 


ing che ſquare, » =o n+ Zink ik value, 


879 TICS 8. 6 $2 


„ 7 968 e 


WER Oe 


686 T.ur'Dianian Revosrtonyy On, 
ſubſtituted in the firſt equation, gives . wee * 
whence x = = 16 > cages 7 . | | 


| Szrtion CCCCLLIK. By My, Paul Sharp, L. D. 19594 


br The difference of the two 2 wüngle, whoſe 
area is double to that of its in 00 circle, being given ( 6); 
e the ſides, and the radius of the circle. 


aulouih Mr Tho. Bake of Weſthall in Suffolk 


| Fot 2 the ſum of the two legs/= x, and 2 
- their difference S 4; then x—a = A C, x +4 
2 BC, and conſequently rg Fi- = A B; 
2 by a well known theor. 2 4 V2 
A0 TBC GAB = DE the circle's dia- 
— whence its "periphery ( putting » = 
1416) will be = 2 1 1 ; the 
double of which (by another well known theorem, 
and the conditions of the queſtion) mult be equal A 
to the perimeter, of the triangle, that i8-4 99 — 2.7 ITT Tan 
= 2 x + i wt. tp = is found = ' 


1 13.13 tercfore A C = 10. BC 


= 16.1, D 2 ni Wu 


e- ccc. By Mr. Richard Gibbons. L. b. 1755 


; Somewhere, 'on fam'd Europa's ſtrand, 
1 A lofty cone aſpiring ſtanda, lcd pile 
* Oieeriooking far the watry plain, | 
5 A guide to thoſe who plough the main; 
Whoſe ample bulk contains | 
One fifteenth of two million feet. | 
Jr chanc'd,, that from the top, 2 ball 
Dowa by it's ſide to th ground did fall, 


Which 
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Which reach'd, in five half-ſecond's owe 
- Theutmoſt limit of the baſe. 
From hence, fam'd artiſts, let be huwn 
Ihe height of this ſtupendous cone. 
Anſwered. _ 
Put the content of the cone ( 133333) 
c, and it's altitude B D = x, alſo put p = 
3- 3-1416, and let a = diameter,(B E) of a cir- 
cle deſcribed about B AC; which (by the 
laws of deſcent of heavy bodies) is given = 
10074 = the perp. deſcent in the given time 
in which the chord B A is deſcribed. Now, 
by the property of the circle, A D* (= BD 
X EDS Y andconſequently & Lots 
T' x ;BD=32p84 XT =c (= the cont's content): 
e equation x = "81 219, or & 30408; 7" Gel 


Neſtion occci By „. T. Barker, 1 Weibel, in sha. 
* 4 L. D. 1759. 
Two lines drawn to biſect and e 


of 1 15 each 5 
c will Wet Ep jo men 


K 4 q * 
| ge. | 
Let the biſectin ng po points Ve joined d by the  BF<EF A. 
lines EF, FG, GH and HE. N 5 
be drawn: then, becauſe the des of the tri- | 
angles A B C and A D C ire divided 
tionally, both E F and H G will be periliel 
to A C (Euc. 2. 695. and, therefore, parallel 
to each other; and in the v ſame Bae \ 
is E H parallel to F G, and'fo, the change, E lf and H 
bein * (Euc. 29, Ny E F being = * * 


6 Tan W ee e 


QNueſtion ccc * Mr. Chriſtophe Maſon. 1. D. 1759. 


A farmer propoſes toe u bufhef to contain three quarts above 
ſtatute (being the cuſtomary meaſure of the neighbourhood) to be 
1-5th of an inch in thickneſs, of hammered braſs ; the depth and 
diameter to be ſuch as will require the leaſt metal; he will likewiſe 
allow 0 per lb. and deſires to know the expence at that rate. 


Pur ho p; the content of the buſhel. in cubic inches, = 
a; and the internal diameter ; then will the area of the baſe 
Sp, the cee of the e the geppd. ng the 


the "whole —. 1 (nctuding the baſe) = 42 3 
ba: being a minimum (by the queſtion) we thence have — 


2e deres = b. 16041 and the 
2 =) Ge: bence 238.85 the quantity of 
S e 
r * 
= ant ee n 
ge gen the gr (19 e EA 


of the {ame_pount 22 . 892 2 ) with 
each er ; ſo to draw k. right-line Chron the pon | 
wg 73 Kea v3 oa 


Tines, Ae. vo hg, 1 
1 al be he great 2 o 


nul yn = bie aa. vr | | ei, 8 


1 N Fu "Y * 
11 y — 1 oy * 5 e | ER 1 


0 % . 


. 2 
- 
LI 
: 
Anſwered 
2 5 
n ” 
* 


—— — 


Tit enen on, th 


* Zafwered b Mr. Thomas Mog. 


(ns n 


* B 4 joining the extremes of 
the given lines AB and A C, be bi- 5 
Kale by AF; upon which cbnceive 
4 ſemicirele F G A to be deſcribed. 
and conceive FG to be perpendicular 
to E D, and G H to BC: then it is 
evident, that DE x F G, or BC x 
GH will be = the area BCE PD; | 
which 2 B AC is given) muſt be a 5 

m (by the queſtion), and therefore G H (as B 81 is inva- 
able) — alſo be a maximum; and chis, Goce G is always in 
"= 3 of the cire ; muſt, neceſſarily happe 

he pots es through oe ce in xhich caſe, the angle * 
O HSA OFM M. ing ſy r 
Bi C): whence this ConfiruZion. 1 Joined A, E, and 
F M perpendicular to B C, draw F G to biſe& the angle AFN 
then, through A, draw D  firaw DE propeacicular to F G, and the thing 
is done. The numerical uon is, from hence, very eaſy; 
whence the angle DAB comes out = 54? ;2 | the ſum 
* triangles (A 5. +, AC E) . FU + WATC 
22 


24.613 OL 4b 1 ovig 
0 (4 [ 34 igqu 
eee — — 
$330 DD *g 3 515 1 9 A 
18 Ap be the line fwugbr/ and let A 14m 7 Lan 


biſect the given angle BAC; cuil 2 BAF +» 
(66®) A; IFAD, V cb. dad. 1 A3 


(200%, 4 A ed 8 A, ; cos. A, -- 
tri ig. x DAs © Sz EG 


8, V. 1 CARE Ig ——=S.. ies 
ana Ergee SELLS . 
28. 20 AE Ger Tp © 2 Ä e {a 
the triangle A BD, 1 6 75 ud SELLS, or the 
angle ACE = e and their ſum = N 


or the tri 


N 


. | | er 


880 Pate Tess ere Ragogironryy On, 

Lexx® ,.& minimum; .. 
7 - g o; N ſubltcaring — —_— — for 3. and dividing by 
— 4. "ing eraipaling, * K rn 
Ares en 22 hence” V is given = 175 : 10% 


F A P, its haff, 50 355 250 e 
che tangle, 3 ei n ; 


'” Queſtion cv. D Mr. Willi Toke.” n b. 1759. 


A ſhip. plying dwg!) then at-N. N. E. Sails; a 
Rarboatd tacks" on! board, 60 miles; ſhe then tacks, and, after 
having run 45 miles ferther, finds, by an obſervation, that her 
whole difference of latitude, tacks, is juſt 40 miles: 
hetice you are deſired to backe ou near t to thewind Gs 771 


i e her . . 1 ei N 


a An; 1 + FITS: Fe > £3 QUO 99 

3 eee 7005 
Dir A'B 20 nd Coral wes | „ N. 
ven diſtances and 45), fo 


—.— (ABF) of angle con- 
tained. by them, ſhall be r. (4509 F 
double the given angle inrluded between 
- wind and the ian z join A C, and |, 
let a ſemi- circle eee Is * 
which apply CD (= 40): = the L.A A 492 
difference of latitudes z draw A parallel 00 then, if 
Nabe made = 22%: g0'y 1 ſay that BAW will be che 
ſought, which the ſhip makes with the wind. 

or, having produced CB to meet A N in E, let BHcE be 
ſo drawn as to make the angle BHA=BCD=DFN, in 
which take BS = B C, and let cd 3 (and 7 | 


C == 


equal) to CD; then, A B, Lo d, bein 
ruRion) _ ro the three quan 2 it — 4 N = to 
pode that the angle B E A, ch the makes with the wind, 


on her ſecond courſe (B c), is equal * le B A E, on her 
* (A NN. Now (oy conſtrudtion) BFN randy, -4 


* 
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but FN — FBA (z NAW) = BAH; whence B FN 
NAW=BAE: but BHA (BFN) - NAWS BEA; 
therefore BAE BEA. | | 

Calculation. In the triangle A B C we have given AB (= 609), 
BC (= 45), and the angle AB C (g 136%, to find BAC ( 
19%: %, and A C (= 97, 178); from which laſt, and C D (= 
40), CAD is found = 24* : 18': whence BAD= 43“: 25%, 
and BA W =69® : 5. ; | 


Queftion CCCCLV. By Mr. Tho. Moſs. L. D. 1759. 


To divide a given trapezium into two equal parts 5 — 
cally) by a righteline Par, oy off from oppoſite ſides two ſegments, 
| adjacent to the baſe, which ſhall alſo be equal to each other. 


Anſwered by P. M. of Durbam. 


From the angle C draw C H to biſect 
the given trapez. ABCD . 4. 6. 
Simi El. Geom.) ; produce B C, AD 
indefinitely, cutting each} other in G, 
from which point, on C G produced, 
take GK equal to G H, and, on DG 
produced, take G L equal to GB; 
draw two right - lines biſecting B G. 
L A perpendicularly in à and m, and 
interſecting each other in O; round which 
with the diſtance O C or O K, deſcribe a circle cutting A D (pro- 
duced both ways if needful) in F and I; from G take G E equal 

to GI; join E, F, and the thing is done. * | 


IC 


+ & . „ - 
* 


Demonſtration. m L and m A are equal (by hypoth.) and alſo | 


I, and Aer therefore the remainders IL, A F will 
be equal ; but ſince 
IL, BE, and conſequently A F, B E will be equal. But 1 fa 
moreover, that E F biſects che trapezium, for CG: GF: G 
(GY) :GH(GRK)(35. E. 3.) therefore the triangles CG H, 
G Fare equal (15, E. 6.) and, taking away the common tri- 
angle AGB, there will remain the quadrilateral BH BF; 
therefore, becauſe C H biſects the given trapezium B D (by hy- 
poth.) E F vill biſect it alſo. Q. E. D. | 


4 T 2 The 


E, Gl and GB, GL are equal (by hypoth.) 


he Tus DIARNIAN RETOSITORTY ; On 


' The ſame canſtrufted otherwiſe, by Mr. Davies. 
Draw A H fo a make the triangle 2 * 
A B Hegel to half the wen trape- 


zium ABC a | 
om.) ; produce A D and B C to meet 
in E, and, in the former of — 
take AM = E B, and EF = EH; 
then take EG a mean - proportional 
between A E and E F; and from G, | B 
to the middle of E M., draw 83 2 11 
make OK OG, BIS AR, and draw KI, which will divide 
the given trapezium A B C D into to equal parts. | 
For, if GO be conceived to cut, in P and " or circle deſcribed 
on the diameter ME, then will KE x .KM (= GN x GP) = GE* 
(Eu 36. 3.) = AEXEF= AE x EH; bur, becauſe AM = 
EB, and AK = BI, thence is: KM = EI; therefore KE x EI 
(= KE x KM) = AEN EH; and fo, the triangle EKT being 
= EAH (Eu. 2 6.), the trepezium_ABIK is alſo = ABH = 


Quai CCCCLVI. | By Mr. Mor. N Roy. 1739. 


In a fight · angled triangular field there are three trees, viz. one 
888 —— * N baſe from that in the 
enuſe, an m the acute an jacent, and of the tree 

in FM perpendicular from the ri C-angle, are all equal, and 
given; and if lines be drawn from the tree in the baſe to the other 
two, thoſe lines will forma right-angle*: the icular of the 
propoſes triangle is known to be the leaſt of its kind (or that the 
ta will admit of): hence you are deſired to find the fides of the 


= 
and to conſtruct the ſame 1 2 
= 
= 4 * 4» » z F* 7 © A”. : ** - "oy 4 y* : A 
' : 
"I 4 * - * 9 1 * 
4 : 4 " — 8 : 7 V 


” 'Þ 


- 7 
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Anſwered by Mr. H. Watſon. 


Let ABC repreſent the field, and D, E, F 
the places of the trees; and let AIG be par- 
rallel to DF: Then AIE being = EDF = a 
right-angle, EAl(or CAG) is (=comp. AEI= H 
comp. EAD) C; whence G = AG, and 


BC = BG + AG. From which, as many @Q} F-- 

2 as you pleaſe, in the curve bounding the „ 5 

erpendicular (BC) may be determined. 7 

But to determine the leaſt value of BC (call- G7 
ing BFa, and DB x) 2 255 DB (x): BF 2 


+ DF (a+vVTatz=::AB (a ＋ ): 5 D KB 
AG (= — a =. Whence, by taking 


the fluxion, c. 24 * T. To conſtruct this Equation, 
utaz= x*, and 5 the parabola DPL anſwering to a 2 = x* be 
eſcribed, having i its axis DH perpendicular to AD; then if chere 
be taken DK =4&, Kn Cee DH) = a, and from the 


center n, with the Radius —. an arch 7 Prof a circle be de- 


ſeribed cutting the parabola i in P; the perpendicular ſought will 
through this point P; and, if in the perpendicular, ſo drawn, 
ere be taken BE = = AD, and the length of AG, ( parallel to DF) 
be ſet off from G to oC, then ſhall ABC, G is drawn) be 
the triangle required to be conſtructed. | 5 


Se COCOLVIL By M. G. Witchell, L. D. 2789. 


Heſiod tells us, that, in his time, Arcturus roſe at tis 

| of the ſun 60 days after the winter ſolſtice. It is required 
to 0 89 from hence, and the ſubjoining data * collected from aſtro- 

nomical odſervations, at what rime Was author flouriſhed. 


* Lat, of the 80% N. lon. of the far, at the Honda bay 
its lat, 30% 57" l lr, 


, +. Anſwered 


694 TN I Diantan RryosiTory; on; 
Anſwered by Philarithmus. 


Let E be the point of the ecliptic oppoſite 
to the ſun's center, and riſing with Arcturus; 
* an arc, of the circle of longitude paſſing 
thro*' the ſtar; then (by carrying back the 
rihelion) the ſun's diſtance from the winter 
olſticial point in 60 days, about the Jour 850 
A. C. (the middle of the century in which He- | 
fiod is uſually placed) will be 60: 107; whence aſſum ing & E(= 
its complement) 29“; 507, in the triangle EC there are alſo 
given the angles at & and C, whence'= EC is given (= 109“: 
12); therefore in the triangle * / E the angle at E being given, 
and * (= Arcturus's latitude), E is found = 12? 3, and < 
I=17* : 47',, which, added to 90“: 53“: 52/7, gives the pre- 
ceſſion of the equinox from Heſiod's time to 1690, equal to 37“: 
30% e 52“, anſwering to the year 997 A, C, or rather 1002 
A. a | 


But the arc E ought to be ſhortened at leaſt 1 for the refrac- 
tions of the fun and arcturus, and the ſun's ſemidiameter ; now 19 
in the arc  E (or an error of a day in Heſiod's account) leſſens the 
arc & , 50/, and conf, the time 60 years. So that Arcturus's 
' was in the horizon 60 days after the winter ſolſtice, juſt 
when the ſun diſappeared about the year 940 A. C. But how far 
the data are to be depended upon as accurate, I am not able to 
ſay, conſidering that Heſiod lived before aſtronomy was cultivated 
among the Greeks as a ſcience, and theſe obſervations of the ſtars 
were uſed to mark the returns of the ſeaſons in the room of an ar- 
tificial year, which they wanted, There is one thing indeed 
might be alledged in favour. of thoſe who place him rather later 
than earlier, that ſyppoſing the obſervations made with all the ac- 
curacy they were capable ot at firſt, yet it might have been done 
before Heſiod's time, and retained for the ſake of a round num- 
ber, whilſt its deviations from truth were not very great, or the 
cauſe of the alteration known. , 5 

Mr. G. Witchell, the propoſer of this queſtion, proceeds in 
the ſolution of it exactly in the ſame manner. He makes the 
year ſought to be A. C 100%; which he thinks is near a century 
and half earlier than the truth; but, obſerves, that, if the ſun 
had been ſet about 8” + before the appearing of the ſtar, the re- 
ſult would give ann. ant. Chr. 870, as Sir Iſaac Newton has 1 5 

„ Le 
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his Chronology. Hence he infers, that chronologers ought not 


to lay any great ſtreſs, or too much reſt their ſyſtems on ſuck ob- 
ſervations as theſe, | at. oa 


0 a | 
Queſtion CCL III. By Mr. Edw: Johnſon. L. D. 1759- 


On May 12th, 1758, in latitude of 53% 40 N. a perſon ſets 
out at fix in the morning, and walks uniformly in the direction 
of his own ſhadow, till 0 minutes, paſt ten; when he arrives at 
a place, known to lie 12 miles Weſt of the meridian'of that from 
whence he ſet out: the queſtion is to find how far, and at what 
rate he travelled in going from one place to the other. 


Anſwered by Mr. G. Witchell. | 


Let P repreſent the north pole, Z the 2 
zenith, and S s a very ſmall part of the 
ſun's parallel of declination deſeribed ina a 
iven N of time; ſuppoſing PS 

% Z 8, Z, to be drawn, and alſo 3 /\ 
perpendicular to ZS. It is evident, that 
the celerity with which the man (walking 
uniformly in the direction of his own ſhadow) leaves the meridian 
is always rtional to the fine of the ſun's azimuth PZS; but 
the fine of is to the ſine of PSZ (or Ss n) in the conſtant 
ratio of the line of PS to the line of PZ; and the ſine of S's is, 
— to 8 (the increaſe of the ſun's altitude) in the given ratio 
of the fine 8 to Ss: Therefore the celerity aforeſuid is every 


where, in a conſtant ratio to that with which the ſun's altitude in- 


creaſes : and conſequently the whole increaſe of the ſun's altitude, 


from 6, to 50 min. after 10 o'clock (found by calculation to be 


379 2 to 12 1 — 3 of the man's well 
during that ſame time) in that conſt 2 But the increa! 


of the ſun's altitude when due Eaſt (at which time the man leaves 


the meridian with his abſolute motion) is at the rate af 30 330 + 
per hour, ar at the gate of 42* 37 in 4 h.: 5o' (the while time 


of walking): therefore it will be, EA 277 14 GY 30 12 © 
ORIGIN fo of 


miles: 13,76 = whole diſtance travell, 
. 2.85 miles per hour. Q. E. J. 


Ax 9 ti ; 


— 7 fun 80 . 


es Tan Diantin RTTosToRHVI 08; 


' N COCCLIX. By Myr. Hugh Brown. L. D. 19997 


| Suppoſe a ciſtern, whoſe length, breadth and depth are 60, 28, 
and 32 inches, to be fupplied with water by a cock, running uni- 
formly into it, at the rate of 2 gallons per minute; and that the 
diſcharge.of water by a cock at the bottom, when the ciſtern is 
full, ig at the rate of-5 gallons per minute. Now 1 deſire to a hl 
ſuppoliag the veſſel to be full, and both cocks opened together, 
potty time 150 gullons may be drawn off, e 


rs” by Mr. Hugh Brown hs Propoſer.) * 


Put a = the depth (A B) of the ciſtern, 1 
the content, in ale gallons : then, denoting 
S 5, and 150 by — 
m, „ and p, calling M, M m, — , 74 1 
r B M, * | 
Wee ae eee 4 * 
eden, e Mcd the i. 
real decreaſe. Henahy'as 25: BET Weds e 


decreaſe MNPp ns, in the time i) whence 7 ='— £ v 
3 


2 e ll (bythe queſt.) we have m4 +6 x Emp. 
But to ne woe png eb med — 


% 


reset tea REOIS TER. 697 
and conſequently SAR N IE 7. 
Bur, by the other equation, # th=2== +2 2 * 


5 — 


Which two values being compared together, we get = _—_ 4 * 
5 - — a: X 

* DI * — 2 + H log. Es * 25 . — 

which, — caſe, becames 37 +2+ H. log. 72 


1,666 z, whence y is found = . 5954.3 and from thence {= 
= 34 min. : e. the ti 5 


— 


N tdi. Rollinkis I. D. 453% 5 


To determige in which a body muſt move, ſcᷣ as to 
continue always 4 lamb Lin arlable diftante 
moving uniforoily in a een: the velocity of the former 


body being alſo uniform, and Aged chat of: the latter, in 
1 r 6x2 & biis Qt nn 5 


S C 2nd 
Let BDPFGIPB* bet —L curve, deſcribed 3.4, 2 


whole revolution) by. the N moving; uniforthly "theidin, 
whilſt the other propoſed body C moves uniformly over the right 


line AA: Sire C:D;and alſo the 6rdinate e oe 
drawn putting C D (= AB)= a2, CE=z;/AC "Ne 
=; and e e 40. 28 1 to. Then will 


} SO) 


12 j, of B loa 
ro * * ; . ae 
. y OY e 234 

I A AN 35) 
_ AY E Tide 5 
na 0 & | 1 2134 1 
W 2 
Aluxions —— #+2, and a , we © Liz 
(v 44 — 88 4 "2 2* 


\ * * 


. 


Fön another body | 


. 
! 
t 
: 

N 

(4 


* 


* 


N I 
6% Tut DIA Nero vg oe OR 


wb Ta-. 2 \ = | 
= 1 **; whence * — 


== BY Ps bs Ae I > ge 


i 
521 X * n= + 


— . | 
* Wm a To aſſign the fluent hereof let HM be 


nan—1XVWVaa—zz 


à ſemi- ellipſis, having its greater ſemi-axis A M — AB, and its 


lefſer (A H) in proportion thereto, as 20 then 
take R = 2 (= C E)and make RN parllt A, e mal 


the arch H N = fluent of = and ye ſhall therefore 


HN 
haxe 9 2— — 57 ke 
known. | 

vi Gere) I. | When 2 becomes '= in „ is = AF = 
Ane HNM. dog hen 9 


I4 110 7 M3 94.4 La AADting KHMZ 
* ”" 

Quid G, and 5 js again) = 6, then 9 = A Quay 

AF—AQ)isgivens ZXAM—nxHM 


44 — 
5. 


A 4 Ma 990% 


41 Gd 1 in (80 r "= +1 * =5)-»iAd- if the 
value of y correſponding hereunto be found "(by che general 


uation) and from it A de ſibera ed, we ſhall thence get the 
S 3 
che value of, P Lit may be alſo obuied rom the ame ſame equarion, 


by which wxAR+ogHN Do ) iv\give axaHMb, 


% 8 3 


En Serge AR AM, then 

RAM OTA: 1 A 

288 ſection F will fall in the Toe TG 525 N 

A : 
"> 3 


che determina from hence (bu il gremer cu 
3 unity 


* 
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unity) the point P will ow . below the line A A“, bus never 
560 X A B; nor can 8 T a 


by a diſtance greater than — 
than 266 x AB: 12 


When z is ſuppoſed leſs than unity, the radical quantity , 
vill be no longer poſſible than till z becomes = » a; © 
after which time the conditions of the fron: can no longer he x 


fulfilled. * 


Wefien CCCCLXI. By Peter Walton, Dafa Landenii. 2 D. 
: 1759. 


To aſſign the ſum of the ſeries i — f. +=ZL— LS I + Nc. 


＋ 25 4 246% 
by means N and elliptic * 


Anſwered by Mr. E. Rollinſon. 


I i well ora that Nx x he e EE PET 


is the fluent of = x TE ICETTE 5 when 


x = 1; Q being the fluent of the firſt term, and equal to + of 
the periphery f the circle whoſe radius is unity. BID if e be 


taken = 4, f== 2 45 &c. then Q 1— 2 K ye 


e . * &c. = 5 | 


E eee and eee. 


* e -E. * (ben =I). But 


pct ee eee e 
arch (R), whoſe two ſemi-axes are 1 and 4/7; and ĩt may be eaſily” 


demonſtrated (by the method laid down at p. 76, in Simpſon's : 
Laws 9 that, if A and B be aſſumed 2 


4 U 2 


- #* 
Tart DIARIAN, REeroSiTORYS o. 
poi . | 


TS 


b © the product AB (of theſe fluents)- will (when 


x = 1) be = 3%. Whence, by taking # = I PIES ſo 


en eee fluents . = OY 


— = (whereof the ſum i is given above = R) we have AB. in 
1— Xx+ 

this caſe, 4 From whence, and the —_— 
k, A is found =E + + * and A= . | 


Ve ny 2 n 


70 


4 


© Prize-Queſtion. By Mr. O'Caranah, « of Dubli. L. D. 1759. 


Io determine on wait day of the 1 year, in the lat. of London, 
the legt uf the afternoon-exceeds that of the forenoon by the 
greateſt difference 7 reckoning the day to begin 4 ſun- 
and. to end —_— 


- 


= 
OS adi 


| eee, „er, 8 
Let. 4 Step TR e Weben of the ſun's longs 1 9in the 
Trae vb Ge hours (0 (or 4.of a day)z/and_er Sg 
bs I increaſe of inci ee tips 

tting 5 = hn. F, x = ſin. Y. nd = A 
* then will 4 * fin; ded, BN . 
its coſine : and fo, again (per Pherics) rang. * r 


— 


Dee. 10 4 
E Sen 
== = the increaſe; of decl. j in 2 x” of a = Therefore, ME 

I — ;3 x* 


bew Put tor 2 of the v hole periphery of the Je 

circle [the radius 
b wir) and. z fer the arch,  cxpreivg, the fue /aſcen-.. 
Gonal difference, we ſhall Have D <þ 2 2 e ö 


- 941 drang 03 vans sd bers N fi t? N Y. 
Deut 2 "FR 


its co-ſine will be = = Cuba] whence # k;= 
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1 
e 


r = the ods of decl. from — 2 ſun 
ſetting. Let this (in Vid; © ) be denoted by LP 
Sk (ſuppoſing PS to be the ſun's — | 
and S his place in the horizon HON, at ſet- 


ting) and let h c and d be taken to expreſs 
the ſine. co · ſine, and tangent of PN the B * 
5 * 


pole's elevation. Then, the ſine of S being Wd 


Wer == 
K (80; and conſequent b. 2 {= 2 1 144 we 
. WELETE ZEAETY which by the 


WIETF2 X = WAX 1x N 
ME Th is to be a maximum; and- * its log. (= 


log. = + log. u + log. at=+x 10g. log. = —: . 
hay cnn bs a maximum alſo: whence, in fluxions, (potting F 


* 'S 2 * *** 
eee eee 
bsx Sax - 
ee oe, ES © bes = D Va=rs 
7 —, And, to determine u and : alſo, jet e 


1 Vi- | 
,017) denote the eccentricity of the earth's orbit, and y the 
fine complement of the fan's 7 (or earth's) true anomaly : then 
i (as is well known) will expreſs the rate of the increaſe of 
this anomaly (or of of the ſun's true longiruge) : A quantity be- 
— e 
ing, therefore, proportional to u, we have — — = — 1. But 
the difference of the two angles, whoſe fines are y and x, being 
given = 9*: 14/) = the diſtance of the aphelion from the ſolſti- 
nt, we ſhall, Sy: putting the ſine of 9: V. = Þ, and its 
— fine = 9, have'y = 2 S fr ==, r 


DUN = Ea . 
w\ Ie! Vi 1—qgxtefpy/i=n> - 
I * near 


oe, 
> " 
." * 


| $1. S410 2% 3404T.x 1: 
702 Tan Dranray Rrvocrrony; on; 


near Mo. the terms both in the numerator and denominator, 
after the two firſt, may, on account of their * — R 
Rae This value, therefore, with that of 2 + fob- 
ituted 8 the general — we at length gi — —26 + 
122 a 42 2 . 

e . = ti, 

| From whence (either by reſolving the whole into a ſeries, or by 
any other of the known methods of approximation, the value of 
x may be found, and will come out = .493-= line of 29“: 322 
ſun's longitude ſought, anſwering to the 19th day of vl oY 
afternoon nl that oy Pg the n by 4 

1 


Quebion ccc xu. EY 1405 Ann Nicholls, L.D. 1760. 


Two partcers; in a venture made, 
© Gain twice two hundred pounds in rade; | 
| - The ſtock of A, when they begun, | 
7 | Exceeded B's by wr Yak 
IN uice ninety · five ed in all: 
x Now for che Rock both I call. 


* "Wha 


Since, according to the queſtion, A's ſtock exceeded B's » by 
811. n 1009 guhaſee{ then B's by 20 1. Say therefore 
as 20:81 :: 210 (A's Bo gain): L. 850 : 10, the ſtock of | 
A; whence that of B _ = L 769: 10, 


Ali . CCCCLXIL. D 14 2 5 LD. 1966: | 


Leven: bought in «s many erp of diflwne forts as coll him, f 
48 l. one-third of which be ſold again at 20 8. a· piece, one · 
fourth at 18 8. and the reſt at 16 8. a- piece, and his gain, be by 


the whole,” to be 51, 108, What PS, PE 
214 <2 | | "x 


| ; ; 
| . | Anſwered 
: . 
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Aue,, * 


eg ve cg by the Queſtion, 4 4 x 20 
erf 1259 o; or, 214 * = 1070. There- 
fore x\= 5, an 1295.1 mapper of dee we, 


Nui: CCCCLXIV. By Mr. Thomas Harris. L. D. 1560. 


Near Ouſe's verdant banks, in Bedfordſhire, 
Stands Carlton, bleft with a ſagacious fair, 
Diana's,chaſteneſs, and the Graces® mein. 

Would you the name of this fair charmer know, 
- Firſt ſolve the Equations which you'll 70 below ®, 


*x+y+2+v= 56, b +9 +1=g10. x0 + 
2y —2* = 6, 2 in which the values of x, y, z, and v, 
denote the places in the alphabet of the four pay that compoſe 


TIN | 


' Anſwered by Mr. Lie as ee 


By writing 2 y for x, the equations become x +3 3-þ+ v ( 66) 
=< n+ 52 y* + v* (= 910) =6b, vx —2 (Sb) Se: to the 
ſecond add twice the third; and wethalln* 4+ 204 + v*, 
2 . ——— (bythe firſt); hence Keg? | 
— 6 ay = b-+ 20 — &, from which y will be found 9, x , 
— and v = 21: and the letters of the alphabet correſpond- 
u er bee W. 


WW ' Sw al 13 "y 


- 


Queſtion CC CCCCLAV. . By Mr. Geo. Brown. L. D. 1960. 


iven points, to draw two lines to meet in the cir- 


3 circle given L ſo that 


che fam d her dle alt 


— 


7704 Tun DTAAHAN ReposiTOR TY On, 


# — by Mr. Davies 0 of 5 Newent, Gloceſterſhire. 


I. O be the center, of the given circle, , 
and let A'and B be the rwo giver” points 

draw the line AB, and biſe&t i it in D; alſo 
draw DO cutting the citeſe in the point᷑ C. 
So ſhall AC and BC, When nn, be the 
twp hoes required... . 


. * > 4 


Demonſtration. Becauſe DC is a mini- 
num, or the ſhorteſt line that can 1 
be drawn from D to the. eee. dec 

the circle, 2 DC* mult rþeref Tore be a mini * 
theorem, c Ne 2 A5 +, 2, DC? 16 erefore 8. * being 
Ac* + BT3 muſt be a minimum. Q. E. 


1 L 
"= þ ®. : * . — ve - $2 8. — — f 4 OA — F ao A 7 In 4 S 


— Repfinry Remark. S 0d = "w—"*q 
210 102. 245 n 0 3% «ft nt 845346] 1.208 
If Do de fone le. ſo as-to cu ag: of of me ink 
n 


then the ſum * the ſquares of the lines' drawn from that inter- 


ſection to che points * and d B, will ve the _ poſſible. 


2 


Dune. oc a. W. Chapman. pe 


— ende we — +304! 20, and 25 
* having their centers. all- placet} in the ſame riglit line, 
vhereof the diſtance uf the firſt from the ſecond is 30, and of the 
2 the third{2 d inches ; nom you are deſired to deter- 

ine the diamerer and poſition of a fourth circle, that ſhall touch 
br the three given ones. | 


oder Cl .1 anon 090/38 G, . VL evius 
” * 
143 2{1 ai 3% O1 SoWi weil 03 22nign 291 ow3 or 
zd ot obutingsm bas-goitiog ai n ig f © 10-9943 


vIdiBog flo 212 5d df n⁰νν⁰els 10 üg 9.41 


d 
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Anfewered by Mr. E. Batten. » 


Let A, B and C be the centers of the 
three given circles, and O that of the re- 
vired one. Puta=AB=3g, b= 
CS, er xx cAR:Y 
+ m(x-;) =OA, x+n(x +25) = 
OC. Now (per Lemma, p. 128 of Mr, 
Simpſon's Select t xerciſes) x+zÞ x 6 + 
. * D-, that is, Ja 
X * ef N TA = 
c +$4bc; or, D XX + b * + 


& | Aabc—bm* an = 41 
an' abe; whence æ = nfo = 0 and con- 


ſequently. by the radius O E of che required circle = 101 
41 1 pO 
172 | 


Queſtion CCCCLXVIL By Mr. W. Spicer. L. PD. 2760. 
- Surveying of a field, I found the four ſides thereof to be 10, 9, 
7, and 6 chains, in a ſucceſſive order: I likewiſe, at the two ex- 
tremes of the longeſt ſide, took the bearings of the te an- 
 gles, which were N. E. by E. and W. S. W. Hence the content 
of the field is required? _ W Ad 4 9 
The beſt ſolutions that have been re- 
ceived to this queſtion are derived in vir · 
tue of a theorem in the Diary for 1758, 
p. 36, where it is demonſtrated, that the 
quadruple of the area of any trapezium | 
ABCD is equal to i FTD — BC'—aD* | 
* _ E: from whence (ſeeing the angle {A 
E, as well as the fides of the trapezium, are all given, by the 
queſtion) the area will be found to be = 8 x tang, 1113“ 
1.912992 ſquare chains — If the ſecond brariog were to de 
W. N. W. inſtead of W. S. W. (as it was miſprinted), the angle 
made by the two diagonals would then be 5 points (inſtead of one) 
and the area of the trapezium 1 * ſquare chains. 


= 101, 238, &c. 


4 XR Queſtion - 


4a * 
292 
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Queſtion CCCcLXVIII. By My. Thomas Barker. L. D. 1760. 


Suppoſing two ſides of a triangle to be given (equal to 25 and 
16 feet) whereof the greater is parallel to * horizon: I deſire to 
—— what the length of the third ſide muſt be, ſo that the time 

redet of n, ene body along the ſame, ſhall be a mini- 
mum 


- Anſwered by Mb. T. Barker, the Propoſer. 


Conſtruction. With a radius B E e- 

val to the ſeſſer of the two given 

> $f let a ſemi-circle: E FG be de- 

ſcribed; and, having made B F per- 

pendiculat to the longer ſide A B, 

draw A F, cutting the circle in C, 

from whence draw CB: then ſhall 
ADE B 7 ABC be the triangle ſought. 


. Demonſtration. Make A H perpendicular to AB, and pro- 
duce BC to meet it in O; and with the radius O A or OC For 
they are equal) becauſe B F and BC are equal) let the ſemi- 
circle ACH — deſcribed. Then the time of deicent along the 
chord C A will, it is well known, be equal to the time of deſcent 
along the diameter H A ; which will be the ſhorteſt poſſible, be- 
cauſe the ſemi-circle A C H only touehes the given one E CFG, 
and has therefore its 2 leſs than any other ſemi · circle chat 
can be deſcribed on A H er to cut the n ſemi-circle 
ECFG. Q D | 


Calculation, In the Wen n AB F, are given b 
AB 25, and BF = 16; whence the angle BAF = 320 
then in the triangle A C 5 are given AB, BC, and the angle 77 | 
whence AC = 12,4 | 

But the required 3 Be AC be. otherwiſe found, indepen- 
dent of trigonometry : for, if if BD be made perpendicular to 


AF, then, by fimilar triangles, FD . and b 


Acts AF — AF eG . 425. 
(= A 2 FD) = IF = EW. 12,425. 


Queſtion 
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Queſlion CCCCLXIX, By P. M. of Durham. L. O. 1560. 


To deſcribs the circumference of a circle through two given 
points, and which ſhall cut of from a given circle an arch equal: 
to an arc given. | 


Anſwered by Mr. Lionel Charlton, of Whitby. 


Having drawn G to biſect, at 
right angles, the line A B joining 
the given points, from any point in 
it, as P, let the circumference of a 
circle be deſcribed thro' A and B, to 
cut the given circle E MN Dia any 
two points D and E; through which 
points draw DEF to meet AB 
produced in F; then draw FH at . 
an equal diſtance from the center C 8 
with the chord MN of the arch given 3 and, IT icular there- 
to, draw C Q meeting CPin Q: fo ſhall-Q” be the center of 
the circle required. et] 


"\ 


Demonſtration. From the ue through H and I, let the 

circumference of a circle be deſcribed, cutting A F in 5 and a. 
Then (by Eu. 36. 3.) Fax FU SF HFI SFD FE=" 
FA Xx FB: But (by Eu. 6. 2.) FAN FY FU.; -, and 
EA x FB = FG* I; therefore FG' — 3G* = FG. 

BG*; and fo, 5 G being = BG, the points 5, B coiticide; and, 
the circumference of the circle deſcribed from the center Q: thre? / 
H and I. likewiſe paſſes through B and A. Q. E. B. PEE 


tic > 6. Bk dt $I 


On one of the banks of a certain river, ſtand four windmills, 
all in the ſame right-line ; whereof the diſtance of the firſt Nom 
the ſecond is known to be 159 yards, of the ſecond from the third 

180 yards, and of the third from the fourth 2co-yards: being on 
the oppoſite ſhore, I found, by obſervation, bu the. two middle. 
moſt of them ſubtended an angle, at my eye, of x5 degrees; 1 
that the angles ſubtended by the * econg, and by the thi - | 

4X2 an 
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and ſourth, were equal, the one to the other. Hence I would 
know, (by means of a geometrical conſtruction) not only the 
breadth of the river, but alſo my particular diſtance from each of 
the four objects, in that ſtation. eee 


— 


id. 


| | Anſwered by Mr. E. Rollinſon, 

Let A, B, C, D be the places of the four objects; and upon 
BC let a ſegment of a circle B PC be deſcribed to contain the 
given angle of 15% : make BA and De parallel to each other, 


n R eee e 6 ek ap 
taking the former 2B A, and the latter =DC, and then draw , 
ca O to meet DA, uced, in O; from whence draw O 
to touch the cirele in P, Which is the point ſought. 


Demonſtration. - Conteive the circumference of a circle to be 
deſcribed thro' A, P and D. By conſtr. and ſim. triangles Ba(B A) 
0B: *De (DC): OD; whence, by diviſion, O A:OB::OC:, 
OD, and conſequentiy OA x OD =OB x OC = oF! (Eu. 
36. 3.) whence it is evident, that O Q alſo touches the circle 
APD in the point P: but (by Eu. 32. 3) the angle A PO 
ADP, and B PO S BCP; and conſe m—__ B({BPO— 
APO=BCP—ADP)=CPD.. QED oo 


Calculation. Having, from the center M, let fall the perpen- * 
dicular M N, and drawn MB, MP, MO, &. it will be 28 
DC—Ba{(zo):B D (380) ::Ba{150):BO="1140; whence / 
NO= 1230. Alſo as NB (90): NO (1230); :; tang. NMB 


i 11 


(15®)- 
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(15% f tang. NMO= 74* 43' +; whence NOM = 15916 2, 
and BMO=659* 434. Again, as fin. M B N (55?) : rad. (:: 
MN:MB{(MP)::fin. NOM: fin POM = 15% 49/ =; 
whence POM = 74* 1/4 PMB=PMO+BMO)= 133? 
54, and BCP (=+ P MB) = 66? 57/ : from which the reſt are 
readily found, viz. PB = 639,93; FC = 688,61; AP B (or 
CPB)= 13200 1; PA = 636, g PD = 588,66; and the 
perpendicular diſtance of P from A D (= 
63 3,02, 


Queſtion CCCCLXXI. By Mr. E. Rollinſon. L. D. 1760. 


A gentleman bought an eſtate in houſes for 1500 l. which, be- 
ing lett, brought him in 1201.-per ann. clear of all expences and 
deductions: at the end of ten years (moſt, of the houſes being out 
of repair, and he not chooſing to be at the expence of fitting them 


up) fold the whole eſtate again for 8001. The queſtion is, to 


find what intereſt he made of his money. 


Anſwered ty Mr. J. Honey, of Redruth, Cornwall. 


Let 8 = 15001. þ= 800 l. c='120 1. and x the required rate 
of intereſt: then will a x principal and / intereſt, and ax —c 
= amount after the firſt payment is deducted- And in the ſame 


manner we have a - - — ef C -C — ext 
21 


c ener (per queſtion) or a *. 
=+6, therefore a n — T7 X Ne - bx +b-þ+c=0. Solved, 


x = 1, 414, &c. and the rate of intereſt required L. 4: 210 


per cent. T2 rns 


21 1 Te 

De Jame anſwered by Mr. W. Kingſton, of Bath. 3 
Let x be the rate: then the amount of 100 l. Sy at the 
end of ten years, will be 1500 *; and an 2 120 J. for- 
born the ſame time, will amount to 110 Xx — Therefore 
| | I ON we 


breadth of the river) = 


729 1 Taz D1iARIAN Rxposrronyy. On, 
we have 7500. #"* = 120 X — 800 (by the queſtion) or 
Pe 1 Pur# = 1 +01 then x (fu 


Wo 1 rt 


＋ 45.9* + 120 + 210 v, &c. our equa- 
oper io itution, will become 6,4 v + 35, 4 v* + 


113, 2 %, &c- hence, by reverting the "GY v is found 
„04142: and the rate of intereſt ſought is I. 4: 2 10 per 


Queſion CCCLX XU, By Mr, W. Bevil. L. P. 2760. 


Out of's ſemi-circular piece of ground, the radius of which is 

12 chains, I am to take a garden with a fence of 10 chains (ter- 

| ng in the ſemi-circle) ſo as ta contain themoſt land | ors th 
4 ow many acres will fall to my lot? ö 


* 
” Taye " . * 
: 21 ; 181 


inen by Mr. G. Witchell, 


| l 1 55 enen 

* is (demordrable, even by) common geomet 
(tee Simpſon's Elech. p. 207, ad edit.) that the 
Pur en length, or boundary E B F Chatever the 
ſlength is right-lins K * to have) muſt form 
the arch of a circle. In order, therefore, to the 
- reſolution, of this, and other problems of the 
like wel it will be very convenient to have 
E ready at hand, a proper ſeries, or near approx- 
imation for the area of a circular ſegment (EBF) 
in terms of the arch B E (a) and its fine D E (7), inde- 


pendent of the radius. Such an approximation is the following 
one, Viz.,2ia/ 54 X a—; = EBF ; from whence, by making | 
variable (and @ = 5, as given, by the queſtion) we haye 


dan. of the ſegment EB F. But the fluxion 
44 Xes—: 
tear ſegment EAF, if the radivs CA (= 12) be deno- 


ted 
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ted by r, will, it is well known, be = = "oy herelors; 


when the ſum of both ſegments is a maximum, we ſhall have 


TOI —2858 , 22 = 01 nod conſeavently . 53+ 
e 77. a * 2 
z X n - ie: whencesis found = 3.8443 
from which the area of the ſegment E B F comes out 2 15 og ⸗ 
and that of the ſegment E AF = 3:26: and conſequently the 
whole of both = 18.35 ſquare chains. 


Queſtion CccLXXIII. By Mr. Cha. Wildbore. L. D. 1560. 


It is propoſed to divide a given number into ſo many parts, 
and ſo proportioned among themſelves, that the a Rn 
duct of the firſt, the ſquare of the ſecond, the cube of the third, 
the biquadrate of the fourth, &c. ſhall be a maximum. 


Anſwered by Lieut. Henry Watſon. 


Let @ repreſent the quantity given, and x the required num- 
ber of parts into which it is to be divided; and let the firſt, (or 
leaſt) part be denoted by y. Then it is very eaſy to demonſtrate, 
that the 2d part will be = 29, the 3d part 39, &c; There- 


x 


fore we have + 2 + 33 T4 + xy (or x N 
Low, in order to fad 
* XX ＋ I 
ſuch an integer for the value of x, as ſhall make y x 23** N 
W D, or its equal, 2 x 3 x 4 — - * x" * 
—— a maximum, let 2 — 1, and x be wrote ſuc- 
Ny arte . rhe we. it a 5 * 
ceſſively therein, inſtead of x, and let the two quantities thus 
tiſing, de made equal to each. other: ſo ſhall 2* x 3 + - 
11 —— — * 7 . »* 
r X e 7 „ tad} 34 of 
F q 2—1. 2 4 | 
en b ey” .- 


* = 4 : and conſequently y = 


» "F% 


= 
ern. £3 % " "0 


4 
; 
: 
1 
” 

4 
9 
* 
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n which, if the whole be divided by 2+ x * 


r . 
** n . ' will gie rns * 
2 — 1. 2 0 
— 
. I. i = and, if the indices be now divided by! 2 2 
U bade er = 5 whence, by ro- 
n X 21 8 
duction — — 2 
5 = 3 or 2 log. T FloS r pry par 
2921 


log. 1 —£= 2 log. 243 from either of which equations the va» 
. lue of z may be found: and the next inſerior integer thereunto 
will de the number of parts required. 


Cor. When a is a large number, being alſo large, 77 x log. 
17172 — 2 — 1 x log. 1 ; will then be = 2, very near : and 
conſequently 2 log. z +- 2 = 2 log. 2 43 or, log. z + 1 log. 
24; * by putting c =(2. 71828, &c. che number whoſe hyp. 
log. is 1) we have log. a. 42 log. 2 4: therefore c 2 = 


W 


Suche eren Fo Mr. G. Wirchell. | 1. D. 1760. 


suppoſing the moon's declination, as well as the latitude of the 
lace to be given, I deſire to know, at what elevation her paral- 
fox in . increaſes the _ | 


Innert 5 Mr. T. Allen, of Spalding, 

It is evident that the parallax increaſes 
the quickeſt, when its fluxion bears the. 

_ greateſt ratio poſſible to the fluxion of 25 
* angle at the pole P. | 

N. Put à and & for the ine and'cofine of P 
the moon's polar diſtance, c and d equal 

to the fine and coſine of P Z (the comp. of 

lat.) » = horizontal parallax, and 3 


? 
L 


" MiTwrWAticar Ries 513 
cone of Bj then will / Fee 2. gde Z » dhe moon's 
: zenith diſtance, and LI -P ker parallax in alti- 


rudez whoſe fluxion Z22<X24 +4<* divided by << 
V | v 1. — bd+ acxÞ | V1I—xx 


(the fluxion of the angle P) gives nac\/1— xxXbd Tac, 
wh | TA SS 1 —dd+acxa 


a max. The fluxion of the log, of which being made = 9 (making 


1 * by 
at the _—_ d, and ae W * . 
＋ 4 == = = 0: from whence the value of x, (and con- 


MS urn 


Prize Queſtion. By M. O*Cavanah, L. D. 1760. 

Two perſons, A and B, whoſe chances for winning a fingle 
game are as 3 to 2, the former having ſeven guineas; and the 
latter four, enter into play together, on condition that A every 
game ſhall ſtake two guineas to B's one; and that the play be- 
tween them ſhall continue till one of them, eicher by having loſt 
his whole ſtock, or for want of à complete ſtake, is obliged to 
give out. The queſtion now is, to find the gain of B and the 
diſadvantage of A in this agrecmebt ; and to point out a general 
method for the reſolution bf all queſtions of this nature. 


"RL +} — 


Lee ly be Proper. 


Li £0393 di main $i moi Dao 14,3544 alitt ey 
Ter the number of rhepieces ſlaked at each game by A and B. . 


* 


be cenoted by Fand a nd let their chances for winning each 


5 be- the ratio-of ate: Moreover, let a Cenote the ex- 


ectatioa af A, Hen (inte coutſe of the play) be hag any num-· 
der (g) of pieces in his poſſeſſion; ant let A“, or 2 be his expec- 
ration, Aer ont oft ging, when He will bavs Ether 5 -T v. or 
r pieces, according as he wins 6r loles. If he wins the 
gatre'(whereoFthic probdbility is E he Kill haye g Ls pieces, 

Motiv | | 
\ | 8 and 


F co 4. + 
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and his . then be a", ich thereſore, multiplied by 
ITT, gives — Xx 07 for his eee, that event. 


But if he Joſes the game (whereof the probability is evil 


dave only Er pieces, and his expectation being then denoted by 
a, his preſent expectation on this event . therefore de = 


EY * 2 T : and conſequently —— x of þ —— F will be 
a+8 ITT | 

= & his whole (preſent) expectation. Whence, oaks "= 

and = n+ 1, we have a S - 


Let now. 0. D,. E, F. G, &c. denote the reſpective exp 

tations Ln fr in _ caſe propoſed, when he has 1, 2, 3,4; 5.6. N. 

: then, being in this caſe — , and = 1, 
it 1 |, 2 the equation a” = m a —# A, that the va- 
Jue of each new term of the ſeries 1, C, D, E, F. G, &c. will be 
equal to the laſt (or preceding) term multiplied by m, mins the 
lait but two drawn into #. And fo theſe values a are —_ one 
from another, as in the annexed W 1 3 


\ $4 8.) 
423 LL CGCS ER; 1 
3\/D=| =C:- 
4jE = Con 
5 F= I xXC-m=nnr 
| 61G=| m — An X C- 
IHS een 
811 = „C- 422 
&c. &c. | 


And, univerſally,” if r be taken to denote the number of 
derm of this ſeries, reckoned from the beginning, the term i 
T—6 


"vill be truly expreſſed by C IT eg HEAD 


r 


Sr 7 —4 


e 
5 - I LIES ee 


=o" Im &c. * when r is taken = 21, (the 


—_— <4 * Ba 
= P * ** 5 . * 
r 
2 * . U 6 as. 5 : $4 » 
2 7 23 ee 
= > * >= oC 4 = wo - 
7 — - 1 
ö r = 


— — i ——— —U— oo 
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whole number of pieces of of both A and B) will become C x 
m —7ymn+iwm n ——wn+5 m — 3 =11; 
becauſe, if A ſhould have all the 11 pieces in poſſeſſion, the play 
will then be at an end, and he will then have that ſum certain. 
Now, if in this equation there be wrote and 3 Sora of their 
, Equals mand u, the value of C will be found = 2 


983747 LS 
But the required expeRtation'of A, when he has 7 fee in per 


ſeſſion, is found above to be * —2m' x x C- y.= 
75 ——= = = "2323 = 4.5364, bcc. Therefore his required 
| ior dong SW eee, &e. = 
- 35. | 
n the loſs of A and the gain of B may be 
determined io any other. caſe : but it muſt be gt that, | 
when B, as well as A, ſtakes more than one piece at a time, the | 
values of the ſeveral terms in the ſeries of 
will then be expreſſed by means of as many of the leading terms, 
as there are units in (s) the ſtake of B. And if the's lat term vf 
the ſeries — — be made reſpecti pectively equal to the numbers 
which they anſwer to, (or ſtand againſt) inſt) — 2s 4 (ſimple) 
equations will from thence be are unknown 
ties C, * &c. . | | 

To exemplify the proceſs here pointed out, would, I apprehend, 
take up too much room.: for'whi h reaſon I am alſo obliged to 
omit the invention of a imation for the reſolution of 
— ms of this kind ; which comes excceding near the truth 
caſes where it is moſt wanted, that is, where the num- 


meter wen. th 
rin IS. e 


* fo We; | 


— 


* 
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